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ON  CKRTAIN  CONTRIVANCES  FOR  CROSS-FKRTILI- 

ZATION  IN  FLOWERS. 

BY  PROF.  T.  E.  TODD. 

SINCE  the  first  announcement  of  the  principle  of  cros.s-fcrtili- 
zation,  by  Darwin,  many  most  interesting  and  instructive 
examples  have  been  noted  and  published,  but  the  field  is  by  no 
means  exhausted. 

Some  ingenious  contrivances  for  cross-fertilization  are  charm- 
ingly described  by  Prof  Gray  m  his  little  work  "  How  Plants 
l^^havc,"  which  he  published  a  few  years  since  as  earnest  of  a 
larger  work,  which,  we  hojK\  may  be  soon  forthcoming.  One  as 
wonderful  as  any  is  the  Iris.  His  description  applies  marly 
e(|ually  well  to  any  sp)ecies  f>f  that  beautiful  genus.  His  fij^urc. 
perhaps,  is  ojx^n  to  slight  criticism;  the  pistil  is  too  eiect  aiiii  the 
stigma,  therefore,  too  high  abtive 
the  sepal  to  illustrate  its  (unction 
to  the  best  .ulvantage.  Ihe  posi 
tion  given  is  sometimes  ob.served 
after  the  pistil  is  fertilized,  but  Ix'fore 
that  the  pistil  turns  down  so  close 
to  the  sepal  that  a  large  bee  in 
entering  must  touch  the  stigma 
with  his  back,  which  has  been  pow- 
dered with  pollen  while  working 
in  some  previously  visited  flower 
(Fig.  I).  Not  stopping,  how- 
ever, to  repeat  what  has  been  so 
well  stated  before,  I  would  simply 
call  attention  to  one  p^int  which  I  Iris  flower.  <j,  sti>;ma. 
think  is  worthy  of  mention,  viz:  the  plush-like  "crest"  of  tha 
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sepal.  Is  it  not  well  adapted  for  tripping  the  smaller  insects,  or 
raising  them,  so  that  they  shall  hit  the  stamen  and  stigma,  forcing 
them  by  increased  activity,  or  by  .their  walking  on  its  top,  to  com- 
pensate for  lack  of  size?  In  this  arrangement  of  parts  in  the 
Iris  we  have  the  main  features  of  a  p'an  which  is  traceable  in 
many  other  flowers. 

Strangely  enough  many  irregular  inonopetatotis  corollas  seem  to 
co^y\\\\ircgtilar polypetalous  or\e 
in  its  method  of  cross-fertiliza- 
tion.  This  is  especially  true  of 
Martynia  proboscidea  Glox.,  the 
unicorn  plant.  The  general  form 
and  structure  of  the  flower  is 
shown  in  the  figures.  The 
lower  petal  forms  a  broad  plat- 
form upon  which  the  bee 
alights.  A.S  it  enters  the  tube 
{which  1  believe  is  broader  be- 
fore fertilization,  the  roof  rising 
'-  as  the  corolla  fades),  it  first 
brushes  the  lower  Up  of  the 
stigma,  Fig.  3  a,  then  while  getting  the  nectar  at  the  bottom  of 
the  tube  its  back  is  dusted  by  the  anthers.  As  it  withdraws,  the 
flexible  lobe  of  the  pistil,  like  a  valve,  allows  the  pollen  to  pass 
without  touching  the  stigma, 
which  is  on  its  upper  or  inner 
surface.  This  lower  lobe  is 
very  sensitive  before  fertiliza- 
tion, during  which  time  it  hangs 
nearly  vertical.  In  the  case  ot 
a  flower  kept  for  examination, 
as  soon  as  it  was  touched  witti 
a  mass  of  pollen  it  rose  toward 
•c  o^  Mariyiiiii pro  (he  upper  lobe  so  rapidly  that 
*oifi(/fii  showinF  arraneemcul  of  pisiil  and    .  .-,  , 

stamens,  o,  HcKible  lohe  uf  siigma  as  its  motion  was  Very  perceptible. 
Wore  fertiiiiaiion.  [i,  tjje  Penstemons  (my  obser- 

:  [?]  Grab.'),  we 
a  species  occurring  aburdanlly  in 
Central  Nebraska.  The  species  was  not  familiar  tu  me:  I  made  n  hasty  sketch  of 
the  flower  as  given.  Certain  notes  .if  the  characters  of  the  plant  were  taken,  bul  not 
enough  10  decisively  distinguish  it  frofti  the  many  species  of  the  same  genus  occur- 
ring  ia  that  ri^gion. 


vations  are  mainly  upon  1 

'  The  notes  presented  were   m 
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liuvc  nnotliur  slight  variation  of  the  plan.  The  corolla  tultc  is 
broail  and  lar^^o.  On  the  upper  side  are  the  four  anthers  in  two 
p^iirs,  and  a))Ove  tlieni,  or  back  of  them,  the  pistil  with  undivided 
sti^nia.  IJcfore  the  anthers  discharge  their  pollen  the  style  is 
straight  lying  close  to  the  up{>er  side  of  the  tube.  While  the 
pollen  ri]X-ns  and  is  dis- 
charging, the  style  elon- 
gates, and  its  end,  after 
j)a-ssing  the  longer  sta- 
mens, turns  abruptly 
downward.  This  |>osition 
is  not  usually  taken  till 
the  pfjilcn  is  all  gone 
from  the  flower.  This  kii;,  4, 
arrangement    brings    the  <^'=""™'  '"'> 

stigma  right  in  the  way  of  any  insect  entering  the  flower,  and 
scrapes  from  it  the  pollen  it 
j  may  have  received  from 
some  neighboring  flower  in 
which  the  stamens  are  dis- 
charging pollen. 


1 1. 


if    llie 


The  following  table,  showing  relative  development  of  pistil  and 
stamens  in  /'.  glauius,  gives  full  authority  for  the  above  siate- 
ments : 

Anther.  •)'>.  Im<K':<1.       FixLy  •Ii>chj>,[c.t       CluKd. 


l'..ti].  il 


il^h'.. 


It  is  to  be  regretted  that   the  degree  of  curvature  of  the  pistil 
>as  not   more  carefully  noted;    it  may  be  said,  \\0"«e>i«, '»^;*. 
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generally  it  was  considerably  less  when  the  pollen  was  partially 
discharged,  than  when  it  was  entirely  discharged. 

We  see  very  clearly,  therefore,  how  the  later  development  of 
the  pistil  with  the  curving  of  the  style  in  this  case  accomplishes 
the  same  end  as  the  flexible  bi-lobed  stigma  placed  in  front  of  the 
stamens,  as  in  the  Martyfiia, 

It  is  very  interesting  to  find  in  the  lower  side  of  the  tube,  in 
the  Penstemon,  the  fifth  stamen,  which  is  sterile  and  bristling 
with  hairs,  serving  the  same  purpose,  apparently,  as  the  crested 
sepal  in  the  Iris. 

In  the  Gladiolus  a  relation  of  pistil  to  stamens  is  found  similar 
to  that  in  the  Penstemon,  while  in  several  of  the  Labiatce  we  find 
both  the  valve-like  arrangement  of  the  stigma  and  the  later 
lengthening  and  bending  of  the  style. 

In  Lobelia  syphilitica  L.,  as  probably  in  all  the  Lobelias,  we  find 
a  very  different  arrangement,  but  accomplishing  the  same  result, 
viz :  cross-fertilization  of  the  plant. 

The  corolla  is  monopetalous  and  two-lipped,  the  lower  lip  con- 
si^li«g  of  three  petals  and  the  upper  of  two.  Between  the  latter 
is  a  slit  extending  to  the  base  of  the  tube.  The  five  stamens  are 
free  from  the  corolla  and  united,  their  anthers  and  upper  parts  of 
the  filaments  forming  a  tube;  or  it  may  be  said,  the  anthers  com- 
bining, form  a  com- 
mon cell  for  the  pol- 
len, which  opens  by  a 
pore  at  its  apex.  On 
the  lower  margih  of 
the  pore  are  many 
short  stiff  hairs,  which 
at  first  project  across 
the   pore    closing     it, 

Fig.  r^Lobelia  syphilitica  L.,   ^"^  ^^en  the  pollen  is 

in  the  staminate  stage.  ripe  they  turn  abruptly 

a,  side  view  nat.  size;  ^  front  downwards  and  leave 

view,  do. ;  r,  stamens,  do. ;  a,  pis- 
til, do.;    ^,  stigma,  enlarged;/,  it  Opcn.    There  is  Only 
front  view  of  do.;  r,  pollen  cell;  ^„^    ^.v*.;]       ,.,u;^u 
>l,  longitudinal  sectfon  of  do.  ^"^    P*^^^^     ^^'^h      IS 

armed  near  the  end  of 
the  style  with  a  collar  of  short  stiff  hairs,  similar  in  size  and 
character  to  those  on  the  anthers  just  mentioned  The  end  of  the 
style  with  its  hairs  forms  the  bottom  of  the  pollen-cell  before 
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described.  Wc  have,  therefore,  the  stigma  shut  up  with  the  pol- 
len in  the  same  cell.  "  A  capital  arrangement  for  jr^-fertiliia- 
tion,"  one  says.  Nay.  not  too  fast!  The  stigma  is  composed  of 
two  fleshy  lobes,  its  receiving  surface  being  on  their  inner  surface! 
And  they  arc  closed  firmly  together,  so  that  the  end  of  the  pistil 
looks  like  a  closed  mouth  with  its  lips  firmly  pressed  together. 
With  its  bristly  collar  it  reminds  one  of  Jack-in-a-box,  with  an 
unusually  **  stiff"  upper  lip." 

This  combined  pistil  and  stamens  is  S-shaped,  and  when  the 
flower  opens,  it  springs  through  the  slit  on  the  upper  side  of  the 
corolh  and  stands  with  the  tip  of  the  pollen-cell  just  behind  the 
upper  lip  of  the  corolla,  vide  Fig.  7  a.  The  front  view  of  the 
same  is  given  in  Fig.  7  b.  Sometimes  there  is  no  trace  of  the 
stamens  seen  from  the  front ;  but  if  an  insect  tries  to  enter,  the 
slit  between  the  petals  o|K*ns,  the  hairs  of  the  anthers  strike  his 
back,  and  as  he  forces  his  way  in.  they 
produce  a  jarring  of  the  pollen-cell  which 
freely  sprinkles  the  pollen  upon  him. 

As  the  pollen  escapes  it  is  kept  up  to 
the  pore  by  the  pressure  caused  by  the 
gradual  lengthening  of  the  style.  The 
hairy  collar  acting  like  a  swab,  sweeps  the  ^ 
cell  clean.  When  all  the  pollen  is  gone, 
the  style,  continuing  its  growth,  pushes  the  1  jrffl^ 

stigma   through    the   pore    and    forward  j^S^^^^ 

through  between  the   upper  petals.     The  l^ 

end  of  the  style  then  comes  downward.     .,.      »,      ,  ,  ,.       ^, .,., 

^  rl«;.    8. —  Lobelia   syphtht 

the  lips  of  the  stigma  o|K*n  and  roll  back  iV<;  in  the  pistillate  nta^c.   u. 

*i    ^     .u    «.      -.*-       •      ■  I  <.       TL-  *i«lc  view,  nal.  si/c;  <^,  pistil 

as  though  turning  mside  out.     This  ex-  ^„j  ,^,^;„,.  ,,  aniher*  an.i 
poses  the  whole  surface  of  the  stigma  to  be  •*-iK»"a.  enlarged, 
covered  with  pollen  from  the  back  of  the  first  insect  which  comes 
from  a   flower  <lischarging  pollen.     So  the  cross-fertilization  is 
beautifully  accomplished. 

These  entertaining  structures  present  some  very  suggestive 
ideas.  We  are  impressed  with  the  importance  of  cross-fertiliza- 
tion in  the  economy  of  nature,  but  why  it  should  be  of  any 
advantage  who  can  tell  ?  We  readily  .see  that  in  several  of  these 
casescross-fertilization  between  flowers  upon  different  roots  is  likely 
to  be  cjuite  rare.  In  Martynia  such  fertilization  may  be  quite 
frrquent,  as  there  are  comparatively  few  flowers  Oj)en  al  once,  but 
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in  Gladiolus,  Penstemon,  Labiates,  etc.,  there  are  many  flowers  on 
the  same  root  at  the  same  time,  presenting  the  various  stages  of 
advancement.  The  chances  are  strongly  in  favor,  therefore,  of 
their  being  fertilized  by  pollen  from  flowers  on  the  same  root.  In 
the  Iris,  notwithstanding  its  elaborate  structure  to  secure  cross- 
fertilization,  it  is  quite  probable  that  a  particular  pistil  will  be  fer- 
tilized by  the  pollen  from  a  stigma  of  the  saine  flower. 

While,  therefore,  we  may  admit  that  these  contrivances  may  be 
to  render  a  little  more  frequent  the  transfer  of  pollen  to  ovules 
on  different  plants,  yet  it  impresses  the  thought  upon  us  that  each 
flower  (and  in  the  Iris  each  third  of  what  is  commonly  called  a 
flower)  is  a  distinct  vegetable  unit.  Therefore  separate  plants, 
as  they  are  commonly  called,  like  their  marine  mimics,  the  Hy- 
droids.  would  be  colonies,  composed  of  hundreds  or  even  thou- 
sands of  phytons. 

One  more  lesson,  which  we  find  given  in  the  following  admira- 
ble words  of  Prof  Gray: 

"  Now,  no  matter  whether  or  not  the  flowers  themselves,  with  all 
these  structures,  have  been  perfected  step  by  step,  through  no 
matter  how  long  a  series  of  natural  stages — if  these  structures 
and  their  operations,  which  so  strike  the  mind  of  the  philosopher 
no  less  than  of  the  common  observer,  that  he  cannot  avoid  call- 
ing them  contrivances,  do  not  argue  intention,  what  stronger 
evidence  of  intention  in  nature  can  there  anywhere  possibly  be  ? 
If  they  do,  such  evidences  are  countless,  and  almost  every  blos- 
som brings  distinct  testimony  to  the  existence  and  providence  of 
a  Designer  and  Ordainer,  without  whom,  we  may  well  believe, 
not  merely  a  sparrow,  not  even  a  grain  of  pollen  may  fall." 


:o:- 
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CURIOUS  ABORIGINAL  CUSTOMS. 

BY  W.  J.  HOFFMAN,  M.D. 

NE  of  the  most  singular  and  wide-spread  customs  practiced 
by  the  aborigines  of  North  America,  was  that  of  cutting  ofif 
the  nose  of  the  woman  found  guilty  of  adultery.  In  a  previous 
article  in  the  Naturalist,^  several  tribes  were  referred  to  as  hav- 
ing practiced  this  mode  of  mutilation — one  or  two  of  them  to 
within  recent  times.  Since  the  publication  of  that  paper,  I  have 
met  with  various  references  upon  the  same  subject,  which  may 
be  of  sufficient  interest  to  enumerate.     The  earliest  notice  of  the 

1  Am.  Naturalist,  xii,  1878,  pp.  560-562. 
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execution  of  this  punishment  dates  back  to  the  year  1660,  when 
the  Jesuit  Fathers  first  penetrated  the  then  extreme  North- A'cst. 
The  informant  says,  in  a  letter  to  Father  Claude  Boucher,^  that 
the  Xadoucchioucc  (Dakotasi  cut  off  the  cartilaginous  portion  of 
the  nose  of  an  adulteress.  John  Paync,^  in  quoting  Carver,  states 
that.  *•  Among  this  nation  of  Indians  ( Nawdowessies,  i.e.,  Dako- 
tas),  if  a  married  woman  is  found  to  have  been  false  to  wedlock, 
the  punishment  inflicted  upon  her  is  for  the  husband  to  bite  off 
her  nose ;  this  our  author  saw  inflicted  whilst  he  was  in  the 
country." 

I  had  received  information  to  this  effect  in  x"^"; z-^ 2^,  while  I 
was  stationed  on  the  U|>per  Missouri,  but  coming  as  it  did  from 
unreliable  source*^.  I  gave  no  credence*  to  tlie  stories  of  bygone 
punishments,  as  I  had  not  seen  any  references  to  this  practice 
among  any  tiib.:s  north  of  Arizona.  Nuw.  however,  I  am  in- 
elinird  t«»  believe  that  there  Wtis  some  truth  in  the  assertions  al)ove 
referred  to.  Several  days  ago,  in  conversation  with  several 
gentlemen  upon  aboriginal  customs  and  manners,  I  chanced  to 
mention  this  form  of  puniNhment.  when  C)ne  of  them  (a  promi- 
nent official  of  the  H.  &  ().  R.  R.  Co.)  remarked  that  he  had  seen 
squaws  among  the  Utes.  near  Ft.  Ikidger.  thus  mutilated,  and 
was  told  at  the  time,  less  than  two  vears  ago.  that  thev  had  been 
j)unisheii  for  intidelity.  No  doubt  others  sctittennl  over  the  extreme 
western  j)ortion  of  the  continent  |)racticed  the  same  cruel  custom 
at  no  remote  time. 

I  his  extended  throughout  some  «»f  the  tribes  formerly  inhal)it- 
ing  the  Ci)untry  JK'tween  the  Mississij)pi  and  the  Atlantic.  Caleb 
Swan,  writing  about  I7<>i.  says,-'  that  prostitution  w.is  common 
amon-'  the  C'reeks.  .md  scarcelv  MW  attention  was  i>aid  to  it,  as 
far  as  any  punishment  was  concernetl.  But,  when  a  marriage 
has  been  contracted  according  to  the  more  ancient  and  serious 
custom  of  the  tribe,  it  is  considered  more  binding  than  ordinary, 
and  in  violati«)n  of  this  law.  or  in  taking  the  least  freedom  with 
any  other  person,  is  considered  adultery.  "  and  invariably  pun- 
ished by  the  relations  of  the  offended  party,  by  whipping,  and 
cutting  off  the  hair  antl  ears  close  to  the  head."  In  this  case  the 
ears  are  named  onlv.  but  verv  probablv  the  nose  was  included  in 

'M.ir^ry,  Ir-«uit  Rrl.  i.  1S7H,  p.  53  et  -fyj.     [rxtr.iit  «!c  l.i  Rci.itum  ilr  l.i  Nouvcllc- 
rr-iiue.  I'c  !*•'•<>.  :i«l«iri'>'»fc  \\\  krvrri'n<l  IVrc  (^latnlc  lUiUtiht-r.) 
■TiiiM.T'*.!!  ( if  »;^r.iT'hy.  iv..  l7«Mi.  ;•   42. 
>.  h  >  »lcrnfi.  V,  i8f>S.  p.  2'>0. 
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some  instances,  as  the  latter  was  the  organ  chosen  by  tribes  living 
near  the  border  of  the  territory  occupied  by  the  Creeks.  As 
before  stated  in  the  Naturalist  (Vol.  xii,  p.  561),  Gregg*  says  of 
the  Comanches  that  the  "  punishment  is  most  usually  to  cut  off 
the  nose  or  ears,  or  both."  The  same  author  also  says  that  the 
Creeks  practiced  the  same  custom^  (having  reference  to  the  pre- 
ceding). 

Bancroft*,  in  quoting  Las  Casas,  says  that  in  Itztepec  (Mexico) 
"  the  guilty  woman's  husband  cut  off  her  ears  and  nose."  The 
punishment  among  the  Meztecs  was  sometimes  commuted  to 
mutilation  of  the  ears,  nose  and  lips.* 

John  Johnson,^  referring  to  the  Indian  tribes  inhabiting  Ohio, 
says,  '*  Adultery  is  punished  by  the  family  and  tribe  of  the  hus- 
band. They  collect,  consult  and  decree.  If  they  determine  to 
punish  the  offenders,  they  usually  divide  and  proceed  to  appre- 
hend them,  one-half  going  to  the  house  of  the  woman,  and  the 
other  half  to  the  family  house  of  the  man,  or  they  go  together, 
as  they  have  decreed.  They  apprehend  them,  beat  them  severely 
with  sticks,  cut  off  their  noses,  and  sometimes  crop  them,  and 
cut  off  the  hair  of  the  woman  which  they  carry  home  in  triumph. 
If  both  parties  escape,  and  those  in  pursuit  return  home  and  lay 
down  their  weapons,  the  crime  is  satisfied;  if  they  apprehend  but 
one  of  the  offenders,  and  the  other  escape,  they  take  satisfaction 
from  the  nearest  of  kin." 

In  this  paper  of  Johnson's  (who  by  the  way  was  considered 
good  authority)  are  enumerated  the  following  tribes,  viz:  **  \Vy- 
andots,  Shawanoese,  Senecas,  Ottawas,  Delawares,  Miamies, 
Putawatimies  and  the  Weas."  It  is  questionable  whether  the 
Senecas,  who  were  of  the  Six  Nations,  ever  practiced  this  cus- 
tom, as  at  no  other  time  have  I  met  with  the  names  of  any  of  the 
latter  in  this  connection. 

As  before  stated,  the  custom  of  cutting  off  both  the  ears  and 
nose  extended  down  into  Central  America,  and  Cesar  de  Roche- 
fort,^  in  speaking  of  the  Caribs,  refers  to  this  custom  as  practiced 

^Commerce  of  the  Prairies,  1844,  ii,  308.  309. 
2 Ibid,  p.  308. 

^Bancroft  in  Native  Race>,  ii,  466,  quotes  Las  Casas,  Hist.  Apologetica,  MS., 
cap.  ccxiii. 

*Ibid,  p.  466.     [Herrara,  Hist.  Gen.,  dec.  iii,  lib.  iii,  cap.  xii.] 

^Archzeologia  Americana,  i,  1820,  p.  285. 

^Histoire  des  Antilles,  1681,  p.  548.     Quotes  Lcuscot,  ch.  16,  for  Bengalese. 
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by  the  Bengalese,  but  makes  no  mention  of  it  in  reference  to  the 
Caribs.  It  would  appear  that  some  similarity  existed,  or  he 
would  not  have  been  prompted  to  make  reference  to  such  an  odd 
custom  practiced  near  the  opposite  side  of  the  globe.  The 
Egyptians*  cut  off  the  nose  of  the  guilty  woman,  and  the  man 
was  beaten  with  rods ;  this  is  again,  and  very  remarkably  too, 
noticed  in  the  punishment  of  the  Nicaraguans. 

The  above  references  have  been  collated  with  the  intention  of 
illustrating  the  wide-spread  prevalence  of  this  singular  and  bar- 
barous custom,  and  for  the  purpose  of  inducing  the  publication 
from  others  upon  the  same  subject,  for  the  purpose  of  ascertaining 
to  what  tribes  and  families  the  knowledge  of  it  extended. 


:u: 


NOTKS  ON  A  LOST    RACK  OF  AMERICA. 

BY  LIEL  I.  A.  \V.  VCXJELES,  U.S.A. 

NO  department  of  natural  history  appears  at  present  to  attract 
more  general  interest  than  that  which  relates  to  the  pre- 
historic Aborigines  of  North  America ;  nor  is  this  to  be  won- 
dered at,  for  throughout  the  extensive  valley  of  the  Mississippi, 
and  also  in  the  Gulf  States,  we  find  numerous  mounds  and  re- 
mains of  ancient  fortifications;  they  have,  however,  been  so  ably 
described  in  the  different  scientific  journals,  that  we  shall  confine 
the  subject  of  this  essay  to  those  of  Western  Florida,  which  are 
not  so  generally  known. 

Of  these  ancient  people  no  written  history  remains,  nor  can 
any  reliable  account  be  obtained  from  the  Indians  inhabiting  the 
States,  or  from  the  earliest  Spani.sh  explorers.  The  Sj>aniards 
.ire  silent  upon  the  shell  mounds  of  F'lorida.  although  they  visited 
Tampa  in  151  J.  We  know  only  of  the  existence  of  the.se 
mounds,  and  of  the  arts,  industries  and  manner  of  interment  of 
the  people  who  made  them,  and  from  these  we  cm  only  add 
a  link  to  the  chain  of  evidence  that  connects  the  eastern  mounds 
of  Florida  with  those  of  the  western  coast. 

The  only  group  at  Tampa.  Fla..  of  importance  to  the  archieolo- 
'^ist,  is  a  series  of  shell  mounds  running  obliquely  across  the 
town,  commencing  on  the  southern  seashore,  on  the  military 
reservation   of    Fort    Brooke,  and   extending   to   the     llillsboro 

t  »t.w|..r«i'»  **;*  ijlu'.      I  il-    ;. 
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river.  During  the  Florida  war  this  series  was  complete,  but  at 
present  it  consists  only  of  a  large  mound  on  the  military  reserva- 
tion. The  second,  which  was  located  immediately  outside  of  the 
reservation,  has  been  destroyed  with  the  third  mound  situated 
near  the  site  of  the  present  town  market.  At  the  foot  of  the  last 
mound  in  the  clay  banks  of  a  small  stream  which  flows  into  the 
river  we  find  chippings  of  flint  implements. 

The  only  remaining  representative  of  the  ancient  series  of 
mounds  is  conical  in  form,  being  about  fifteen  feet  in  height,  with 
a  diameter  at  its  base  of  about  fifty  feet.  By  digging  into  this 
mound,  commencing  at  its  apex,  we  found  that  its  surface  con- 
sisted of  drifted  sand,  about  ^\(i  feet  in  depth  ;  immediately 
beneath  this  we  uncovered  a  layer  of  shells  made  up  of  the  edible 
species  of  our  southern  coast,  and  generally  composed  of  old 
valves  of  Ostrca  virgiuiana,  although  among  the  shells  there  are 
a  few  fossil  species  which  are  common  to  our  tertiary  marls. 

Immediately  beneath  the  shells,  in  a  white  sand  which  forms 
the  principal  material  of  the  mound,  we  uncovered  a  male  skele- 
ton, which  was  interred  at  an  angle  so  that  the  head  laid  toward 
the  east  and  south.  It  is  remarkable  that  in  the  vicinity  of  the 
body  we  were  unable  to  discover  implements  or  ornaments.  Con- 
tinuing our  e.xcavations  on  the  same  level  in  a  southerly  direction, 
we  found  the  remains  of  a  second  body,  consisting  of  the  pelvic 
bone  of  a  female,  and  other  parts  with  the  exception  of  the 
skull. 

It  is  worthy  of  remark  that  the  sandy  structure  of  this  series 
of  mounds  corresponds  with  that  of  the  sand  dunes  of  our  pres- 
ent sea  coast  which,  in  connection  with  the  well-known  geological 
fact  of  the  former  elevations  and  depressions  of  the  Atlantic 
coast,  would  give  a  reasonable  explanation  for  the  phenomena 
observed  in  the  study  of  the  Tampa  mounds.  The  recent  eleva- 
tion of  the  shore  around  Tampa  is  evident  from  the  fact  that 
immediately  in  the  rear  of  the  Fort  Brooke  mound  we  found  a 
ridge  parallel  with  the  present  southern  shore  line;  it  is  composed 
of  wave-broken  shells,  and  probably  formed  the  ancient  shore 
line  during  the  occupation  of  the  mound,  and  has  since  been 
raised,  although  previous  to  its  existence  the  whole  shore  line  had 
a  series  of  elevations  and  depressions,  a  fact  which  becomes  self 
evident  from  an  observation  of  the  country  directly  in  rear  of  the 
town  of  Tampa. 
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\Vc  would  suggest  the  theory  that  these  mounds  were  formed 
in  the  same  way  as  our  present  sand  hills  along  the  Atlantic 
coast,  and  that  in  their  sheltered  position  in  Tampa  bay,  their 
form  was  preserved  during  the  series  of  depressions  of  the  coast 
by  the  shelly  de|>osits  made  upon  them  by  their  inhabitants. 

In  digging  into  the  sides  of  the  Fort  Brooke  mound,  we  dis- 
covered the  position  of  the  original  fire  places,  and  in  their  ashes 
we  found  that  the  largest  proportion  of  animal  remains  consisted 
of  those  of  mankind.  The  longer  bones,  tind  especially  the  flat- 
tened tibicX  were  charred  and  split ;  these  were  intermixed  with 
those  of  the  dog.  deer  and  also  burned  oyster  shells  and  portions 
of  the  common  edible  sea  cral). 

These  incremations  of  human  remains  by  the  mound-builders, 
were  evidenily  for  the  j)urpose  of  preparing  food;  at  lea^t  we 
would  so  judge  from  the  fact  that  the  marrow  bones  are  charred 
and  split.     We  have  then  here  the  kitchen  of  a  rare  of  cannibals. 

The  pottery  of  the  mound  found  near  the  former  fire-places 
and  also  the  implenu-nts.  are  very  primitive;  the  latter  consist  of 
arrow  heacN.  and  xw  the  former,  which  is  generally  plain  in  style, 
although  now  and  then  a  few  pieces  of  an  ornamented  pottery 
marked  with  chevron  lines  are  found,  the  typical  forni'^  of  the 
eastern  mound  j^roup  of  I'lorida  generally  prevails. 

The  Cedar  Key  group  of  Florida  is  not  contemj)orary  with 
the  >hell  mounds  of  Tampa,  at  least  we  would  so  judge  after  our 
investigtitions  of  that  group  with  our  friend  Mr.  Calkins,  of  Chi- 
cago. The  pottery  of  the  Cedar  Key  group  is  certainly  much 
more  ornamented  than  the  former:  this  taken  in  connection  with 
the  number  of  implements  found  in  these  mounds  i)y  Mr.  Calkins 
would  cert.unly  show  a  higher  degree  of  advancement. 

The  habit*^,  ct-rcmonies  and  manner  of  interment  of  this  lost 
race  are  [jarallel  with  those  of  the  ancient  Danes.  These  pec^ple 
constructed  artificial  hills  for  the  sepulchre  of  their  kings.*  The 
cannibalistic  habits  are  similar  to  those  of  the  Troglodytes  found 
in  the  caverns  of  Mount  Chauvau.x  in  the  province  of  Xamur, 
Belgium. 

'  IVi^tali",  .111  F\|>»Nui.>u  «"f  the  DaTi^ti  i»f  Iiitcmicnt  in  Ciiitrt,  p.  IJ. 
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THE  GEMMULE  VS,  THE  PLASTIDULE  AS  THE  ULTI- 
MATE PHYSICAL  UNIT  OF  LIVING  MATTER.^ 

BY  JOHN  A.  RYDER. 

AS  is  well  known  to  every  well  informed  person,  protoplastn  is 
now  regarded  as  the  substance  which  enters  universally  and 
constantly  into  the  composition  of  the  living  form-elements  or 
cells  of  all  living  things.  It  is,  therefore,  the  material  basis  of 
life.  All  the  varieties  of  organic  structure,  no  matter  how  differ- 
ent from  each  other,  have  been  primarily  differentiated  from 
apparently  homogeneous  protoplasm.  Premising,  therefore,  that 
we  understand  that  all  histological  differences  presented  by  the 
tissues  of  living  organisms  arise  by  differentiations  of,  or  secre- 
tions, derivatives  of  plastids  (cells)  primitively  alike,  we  are  ready 
to  consider  the  theories  advanced  to  account  for  the  phenomenon 
of  hereditary  transmission.  Transfnission  or  heredity  may  be 
defined  as  that  inherent  tendency  acquired  from  ancestry  and 
manifested  by  developing  or  growing  organisms  to  become  essen- 
tially like,  in  appearance  and  structure,  their  immediate  ancestor 
or  ancestors,  if  the  parentage  be  a  sexual  one.  The  appearance 
of  a  characteristic  belonging  to  a  remote  ancestor  in  a  new  organ- 
ism, which  characteristic  did  not  belong  to  its  immediate  ancestor, 
is  said  to  be  a  case  of  reversion  or  atavism.  This  is  explained 
upon  the  assumption — a  rational  one — that  in  the  germinal  matter, 
that  is,  a  plastid,  or  an  egg-cell  or  a  sperm-cell  or  cells,  if  reproduc- 
tion be  sexual,  derived  from  the  immediate  ancestor,  may  still 
inhere  a  tendency  to  develop  characteristics  belonging  to  the 
most  remote  of,  an  indefinite  number  of  removes  back,  from  such 
immediate  ancestor.  The  tendency  to  develop  such  palaeonto- 
logical  characters  is  supposed  to  remain  in  a  latent  or  potential 
state  in  all  those  generations  intermediate  between  the  ancestor 
in  which  this  characteristic  was  present  and  the  young  organism 
in  which  it  has  again  made  its  appearance.  In  this  way  gradually 
but  continuously,  and  adaptively  acquired  characteristics  are  trans- 
mitted, as  well  as  habits.  It  may  be  that  profound  and  enduring 
sensory  impressions  upon  the  maternal  organism  in  higher  forms, 
by  their  persistence,  may  produce  immediate  effects  upon  the 
offspring  which  cannot   be   attributed  to  ancestry.     The  many 

^Embracing  the  substance  of  an  essay  read  before  the  Microscopical  and  Biologi- 
cal Section  of  the  Academy  of  Natural  Sciences,  of  Philadelphia. 
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recorded  instances  in  the  human  family  of  the  effect  of  the 
so-Gilled  pre-natal  influences  would  justify  such  an  inference. 

The  phenomena  of  development  presented  by  the  embryologi- 
cal  history  of  an  ori^anism,  are  serially  or  successively  related  to 
series  of  ancestral  forms  in  a  way  which  shows  that  the  most 
remote  ancestor  was  indubitibly  unicellular,  for  all  beings  com- 
mence their  embryonic  history  as  a  one-celled  egg,  or  as  an  egg- 
cell  fused  with  one  or  more  unicellular  s{XTm<itozo6ids.  To  this 
law  no  exception  has  ever  been  discovered.  It  passes  at  first  by 
a  process,  then  by  processes,  as  complication  is  established  by  the 
fonner;  not  by  leaps,  but  from  one  stage  to  the  next  higher,  and 
so  on  in  an  absolutely  continuous  manner,  so  that  it  is  impossible 
to  mark  the  transitions,  so  that  absolute  continuity  becomes  a 
fundamental  characteristic  of  the  process  of  development. 

It  has  also  been  noted  that  these  successive  stages,  or  a  part  of 
them,  often  represent,  perhaps  always  within  the  limits  of  groups, 
a  sort  of  recapitulation  or  successive  shadowing  forth,  sometimes 
faintly,  sometimes  strongly,  of  the  forms  which  .ipp>car  to  repre- 
sent the  phases  through  which  the  organism  has  passed  in  attain- 
ing its  present  form  and  structure.  The  process  of  development 
accordingly  shows  in  a  pronounced,  or  may  be  dim  way,  the 
t>'pes  which  have  successively  formed  the  starting  {)oints  of  its 
development  in  j)ast  time.  A  phylum  or  branch  from  the  tree  of 
life  or  chain  of  ancestors,  is  thus  rej)resented  in  its  embryonic 
hi.story.  The  being,  in  its  evolution  from  the  ovum,  accordingly 
recapitulates  the  forms  of  its  successively  more  and  more  com. 
plex,  or  more  and  more  modified  ancestral  series — its  paLxon- 
tological  history  preserved  in  the  rocks  together  with  more  or 
less  note  of  its  living  cotempor.iry  allies.  The  fossil  forms  of 
successive  formations  are  frequently  found  to  bear  such  a  rela- 
tion to  the  developing  embryo.  The  rock  record  linked  with  the 
now  living  one  is  said  to  be  the  phylogemtic  history,  that  is.  it 
unfolds  the  history  of  the  phyla,  or  branches  of  the  tree  of  life. 
The  histor)'  of  the  being  or  ontological  history,  therefore,  becomes 
a  more  or  less  distinct  record  of  the  phylogenetic.  In  a  word. 
Ontogtuy^  or  the  development  of  individual  beings,  is  an  epitome 
of  the  Phyloi^t'fiy  or  phylogenesis  of  the  race  to  which  they 
belong. 

This  doctrine  and  its  modifications  is  the  motive  force  of 
modern  Biology.     Upon  this   ground.  Laplace,   iMtnarck,    Wolff, 
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Von  Baer,  Darwin^  Spencer  and  Haeckel  have  given  to  the  science 
new  impulses  and  aims  far  higher  than  possessed  its  masters  in 
its  infancy. 

Dr.  Darwin,  in  order  to  account  for  the  phenomena  briefly  set 
forth  in  the  above  remarks,  had  recourse  to  what  he  called  the 
^''Provisional  Hypothesis  of  Pangenesis!'  The  following*  is  Mr. 
Galton's  brief  statement  of  the  hypothesis  : 

1.  Each  of  the  myriad  cells  in  every  living  body  is,  to  a  great 
extent,  an  independent  organism. 

2.  Before  the  cell  is  developed,  and  in  all  stages  of  its  develop- 
ment, it  throws  "  gemmules  "  into  the  circulation,  which  live  there 
and  breed,  each  truly  to  its  kind,  by  the  process  of  self-division, 
and  that  consequently  they  swarm  in  the  blood  in  large  numbers 
of  each  variety,  and  circulate  freely  in  it. 

3.  The  sexual  elements  consist  of  organized  groups  of  these 
gemmules. 

4.  The  development  of  certain  of  the  gemmules  in  the  off- 
spring depends  upon  their  consecutive  union  through  their  natural 
affinities,  each  attaching  itself  to  its  predecessor  in  a  natural  order 
of  growth. 

5.  That  gemmules  of  innumerable  varieties  maybe  transmitted 
for  an  enormous  number  of  generations  without  being  developed 
into  cells,  but  always  ready  to  become  developed,  as  shown  by  the 
almost  insuperable  tendency  to  feral  reversion  in  domestic 
animals. 

Galton,  in  order  to  test  the  truth  of  the  foregoing  hypothesis, 
transferred  the  blood  of  different  breeds  of  rabbits  from  one  to 
the  other,  actually  establishing  a  cross-circulation,  in  which  cases 
the  blood  flowing  from  one  individual  to  another  was  practically 
unchanged.  After  this  operation  upon  the  animals,  the  young 
ones  reared  by  these  were  not  found  to  have  been  influenced  in 
the  slightest  decree  by  the  admixture  of  foreign  blood  with  that 
already  contained  in  the  vessels  of  their  parents,  which  should 
not  have  been  the  result  weie  the  hypothesis  of  piDigenesis  a  true 
one.  Pangenesis  having  been  subjected  to  a  crucial  test  and  found 
wanting,  nothing  was  offered,  as  an  avowed  substitute,  until 
Haeckel  proposed  his  Provisional  hypothesis  of  the  Peregenesis  of 
the  Plastidiile,  except  by  Prof  Cope,  who,  in  his  "  Origin  of 
Genera"  (Proc.  Acad.  Nat.  Sci.,  Phila.,  1868),  and  afterwards  in  a 
paper  entitled  **  On  the  Methods  of  Creation  of  Organic  Types  ** 
(Proc.  Am.  Philos.  Soc,  187 1)  more  fully  developed  the  views 
presented  in  the  first  mentioned.  His  views  will  be  considered 
after  Haeckel's  have  been  discussed. 
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The  plastidiile  of  Haeckcl  is  hypothetical ly  the  molecule  of 
protoplasm,  ami  therefore  the  simj)lest  possible  form  in  which 
protoplasm  can  exist  as  protoplasm.  The  theoretically  high 
degree  of  complexity  of  the  molecule  of  protoj)lasm  renders  it  in 
the  highest  degree  susceptible  to  influences  brought  to  bear  upon 
it  by  its  environment.  Primarily  its  atomic  constitution  C'  HON, 
must  be  related  in  some  way  to  its  properties. 

M.ieckcl  attributes  to  every  existing  atom  a  modicum  of  force 
or  energy  as  eternal  and  quantitatively  unchangctible  as  the  atom 
itself,  which  he  calls  the  afom-soNl ;  by  aggregation  of  the  atoms 
into  chemical  compounds,  the  mode  and  nature  of  the  manifes- 
tation of  individual  atomic  energies  become  mutually  modified, 
and  as  resultants  wc  have  different  properties  and  behavior  mani- 
fested by  such  different  C(>:n|)ounds.  By  a  long  j>roccss  of  ditTer- 
ontiation  a  compound  w.is  finally  evolved  answering  in  composi- 
tion and  properties  approxim.itcly,  or  entirely,  to  existing  proto- 
plasm. This  highly  unstable  matter,  representing  the  aggregate 
or  resultant  of  the  energies  of  its  component  atoms  as  the  energy 
of  living  matter,  became  the  ancestor  of  some  primordial  amor- 
phous being  out  of  which,  by  ad.iptation  and  **surviv.il  of  the 
fittest"  the  ancestors  of  the  Protista  became  differentiated.  On 
the  principle  that  motion  or  impulses  once  imparted  to  boilies 
tend  to  be  perpetuated  in  the  absence  of  other  interfering  causes, 
the  energy  of  movement,  called  life,  once  set  going  tended  to  be 
kept  up.  and  in  order  tint  it  could  withstand  the  interference  of  a 
great  variety  af  disturl)iiig  ciu^cs.  it  gradually  ac<|uired  the  power 
of  adaptation.  This  adaptation  being  simply  vibr.ition  of  its 
molecules  in  unison  with  outer  conditions  as  a  resultant  of  tluise 
conditions.  I'rom  the  well  known  postulates  in  regard  to  the 
persistence  of  matter  and  motion,  it  is  clear  that  the  molecules  of 
different  masses,  subjected  to  differing  conditions,  would  grad- 
ually acijuire  ditTerent  modes  of  molecular  motion,  which  wouM 
tend  to  be  persistent  and  perhaj)s  approximately  alike  throughout 
the  same  mass.  Any  part  of  this  mass  l>roken  off  would  tend  to 
retain  the  nicjlecular  movements  and  consequently  the  properties 
of  that  of  which  it  at  first  formed  a  part,  but  the  new  conditions 
to  which  it  might  become  subject  in  the  event  of  separation,  ren- 
der it  probable  that  these  motions  might  have  oth«*rs  superadded, 
or  the  old  ones  so  change«l  as  to  give  rise  to  different  [)henomena. 
Different  food,  temperature,  surrounding,  media,  etc.,  are  thinkable 
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as  immediately  active  causes  in  the  differentiation  of  the  modes 
of  molecular  activity.  Accordingly  by  the  persistence  of  the 
type  of  molecular  motion  or  motion  of  the  plastidule,  its  charac- 
teristics tend  to  be  exactly  reproduced  where  reproduction  \^  a 
process  of  mere  division,  as  in  the  Protista,  On  the  other  hand, 
the  motion  of  plastidule  tends  to  vary  as  the  surrounding  condi- 
tions vary.  Hence  the  difference  in  individuals  arising  from  this 
adaptive  power  of  the  plastidule  to  accommodate  its  motions  to 
the  environment.  Where  the  process  of  reproduction  is  sexual 
the  fusion  or  blending  of  the  products  of  the  sex-glands  to  form 
embryos,  there  reaailts  a  blending  of  the  plastidular  motion  of  the 
two.  The  characteristics  of  the  resulting  being  is  hence  a  result- 
ant of  two  molecular  modes  of  motion  in  the  same  way  as  the 
diagonal  of  a  parallelogram  of  forces  is  the  resultant  of  two  more 
or  less  antagonistic  forces.  Putting  this  and  that  together,  it  is 
clear  in  what  manner  the  characteristics  of  the  offspring  of  sexual 
unions  may  come  to  preponderate  in  favor  of  the  one  or  the  other 
parent  as  the  plastidular-molecular  motion  of  the  germ  elements 
preponderates  over  that  of  the  sperm  element,  and  vice  versa^ 
thus  mutually  modifying  each  other  in  order  to  produce  a  result- 
ant. It  is  also  conceivable  that  the  plastidular  motions  of  remote 
ancestors  as  well  as  of  approximal  ones,  tending  to  be  persistent, 
may  suddenly  re-appear  under  favorable  conditions,  and  that  in 
this  way  there  may  arise  a  tendency  to  revert  to  such  ancient 
progenitor.  This  hypothesis,  if  extended  so  as  to  conceive 
of  the  molecular  vibrations  of  different  stages  of  develop- 
ment as  composing  parts  of  a  great  molecular  rhythm 
coeval  with  the  first  appearance  of  life  on  the  earth,  also 
explains  the  phenomenon  of  the  recapitulation  of  Phylogeny  and 
ontogeny.  The  tendency  is  to  manifest  the  molecular  motions 
in  the  order  in  which  they  succeeded  each  other  in  time.  The 
registry'  or  repetition  in  ontogeny  being  not  always  exact,  it  may 
be  assumed  that  in  the  process  of  differentiation  some  of  the  types 
of  vibration  were  in  these  instances  irrecoverably  lost. 

Stated  thus  briefly,  it  seems  to  me  unnecessary  to  enter  into  the 
account  of  the  \iy^o\kits\%oi perigenesis  further  than  to  impress  upon 
the  mind  of  the  reader  that  the  vibrations  of  the  plastidules  are 
adaptive  in  character,  that  is,  they  are  the  resultants  of  outward  con- 
ditions, represented  hypothetically  by  X  or  any  other  unknown 
static  or  dynamic  quantity.     The  theory  is  therefore  purely  me- 
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chanical  and  causal,  and  hence  the  word  ptrigenesis — generated  by 
surroundings.  It  seems  to  me  th«it  some  form  of  hypothesis 
similar  to  this  will  be  adopted  unless  the  current  views  in  regard 
to  the  physical  constitution  of  matter  undergo  very  great  changes. 
It  may  be.  if  reports  be  true,  that  the  so  called  elements  are  not 
elementary,  as  Mr.  Lockyer  has  been  led  to  suspect  from  his 
spectroscopic  researches,  but  even  this  will  not  destroy  the  essen- 
tial elements  of  the  problem,  which  are  undoubtedly  to  be  ex- 
pressed in  terms  of  matter  and  force  without  respect  to  what  the 
nature  of  that  matter  may  be. 

Prof  Cof)e  (I.  c.)  after  di.scussing  at  length  the  evidence  in 
favor  of  the  correlation  of  life  forces  with  the  other  physical  forces 
and  its  conservation,  goes  on  to  particularize  as  follows :  **  Dr. 
Carpenter,  in  describing  the  correlation  of  physical  and  vital 
forces,  defines  the  difference  of  organic  species  to  be  similar  to 
that  prevailing  between  different  chemical  bodies  (the  latter  de- 
pending on  different  molecular  and  atomic  constitution),  which 
leads  them  *to  behave  differently*  from  each  other  under  similar 
circumstances.  This  may  be  more  fully  expressed  by  saying  that 
different  species  possess  different  capacities  for  the  location  of  the 
conversion  of  the  physical  forces  into  growth  force."  On  this 
basis.  "A  'descent  with  modifications'  contemplated  by  evolution 
signifies  a  progressive  change  in  this  capacity."  Applied  to  the 
explanation  of  his  law  of  Acceleration  and  Retardation^  he  says : 
"Acceleration  means  an  increase  in  this  capacity ;  retardation  a 
diminution  of  it."  In  other  words,  the  undulations  or  vibrations 
of  the  molecules  of  different  organisms  and  different  parts  of 
organisms  differ  in  character,  which  is  essentially  the  doctrine  of 
Haeckel.  He  also  speaks  of  growth  force  [energy]  as  cumu- 
latively potential  (p.  26).  Its  degree  of  potentiality  he  considers 
as  marking  the  degree  or  grade  of  grade  influence  as  manifested 
by  successive  higher  forms.  Grade  influence  is  supposed  to  be 
the  resultant  of  "efl'ort  and  use"  in  the  process,  so  that  the  static 
or  dynamic  environment  and  the  organism  are  considered  to  be 
in  a  relation  of  retroactivity — in  a  state  of  interaction.  At  page 
29.  •*  Method  of  Creation,"  On  the  transmission  of  Grade  Influence, 
the  author  admits :  "  How  force  potential  in  nerve  structure  is  in- 
herited through  the  reproductive  elements  is  a  great  mystery," 
but  he  observes  further:  "In  the  spermalozooids  •  ♦  ♦  growth 
force  [energy]  remains  potential. '  that  is,  in  a  viatic  condition^ 
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ready  to  be  set  free  in  the  dynamic  process  of  fertilization  of  the 
ovum,  and  of  embryonic  development.  "  Growth  force  potential 
in  the  spermatozoid,  on  its  destruction  [fusion  with  the  egg]  be- 
comes converted  into  heat  or  other  force.  Thus  may  originate 
the  growth  force  of  the  ovum,  which,  once  commenced,  is  con- 
tinued through  the  period  of  growth."  It  seems 4o  me  probable 
that  the  process  of  repetition  is  simply  a  phase  of  the  manifestation 
of  growth  force  as  in  the  asexual  fusion  of  growing  cells,  forma- 
tion of  spores  in  low  plants  and  navicellae  cysts  in  Gregarince,  It 
seems  to  me  probable,  also,  that  the  cleavage  of  the  yelk  of  the 
ovum  supervenes  just  as  soon  as  the  static  condition  of  its  mole- 
cules is  interfered  with  by  blending  with  the  spermatozooid  whose 
molecules  are  in  a  dynamical  or  potential  condition  as  aforesaid. 
It  is  clear  that  if  this  is  true,  we  get  a  composite  result  or  resultant. 
In  point  of  fact,  this  is  tacitly  implied  where  Prof  Cope  says  in 
continuation :  *'  The  process  might  be  compared  to  the  application 
of  fire  to  a  piece  of  wood.  The  force  conversion  is  communicated 
to  other  material  than  that  first  inflamed."  That  is,  the  molecular 
movements  of  the  embryonic  mass,  viz.,  sperm  and  germ,  tends 
to  be  assumed  by  all  the  material  which  it  appropriates  to  itself; 
this  may  be  extended  to  the  process  of  digestion  or  appropria- 
tion of  protoplasm  in  animals  and  lo  the  formation  of  protoplasm 
by  plants  when  in  growing  conditions  from  binary  and  ternary 
compounds  It  is  also  clear  that  the  quantitatively  indefinite 
element  x  of  the  modifying  environment  of  the  plastidule  is  ad- 
mittedly involved  in  consider»\tion  of  the  effect  of  use  and  effort^ 
as  held  by  this  distinguished  biologist,  and  that  if  use  and  effort 
are  modifying  causes,  and  molecular  vibrations,  whether  they  be 
in  waves  or  ellipses  or  curves  of  any  kind,  will  be  influenced  and 
accordingly  modified.  It  must  also  necessarily  be  implied  that 
these  effects  are  persistent  and  that  they  involve  the  idea  of 
Perigenesis  quite  as  much  as  the  plastidule. 

The  totality  of  the  phenomena  oi  differentiation  and  reduction 
[specialization^  ccphalization)  in  living  forms,  are,  in  view  of  the 
foregoing  considerations,  it  seems  to  me,  to  be  referred  to  dynami- 
cal causes.  Laplace,  from  a  mathematical  standpoint,  saw  that 
this  must  be  so.  Lamarck,  in  his  PhUosophie  Zoologiqne}  in  the 
chapter  VII,  torn  I,  pp.  218-268,  entitled.  *'  The  influence  of  cir- 
cumstances upon  the  actions  of  animals^''  has  some  observations 

^Nouvelle  Edition,  torn.  I  and  II,  Baillere,  Paris,  1830. 
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which  show  what  .1  profound  conception  he  possessed  of  the 
causal  relations  existing  between  the  uses  of  parts  and  their  de- 
velopment. Of  recent  authors,  Darwin  must  occupy  the  first 
place,  as  many  of  his  hosts  of  facts  are  admitted  by  him  to  bear  a 
more  or  less  distinctly  dynamico-causal  interpretation  (j'/V/r,  Varia- 
tion of  Animals  and  Plants  under  Domestieation).  By  far  the  most 
comprehensive  principles  of  dynamical  biolojjy  have,  however, 
been  sujjgested  by  Herbert  Six^ncer,*  and  they  must  be  regarded 
as  the  first  attempts  at  scientific  presentation  of  the  subject,  in 
which,  although  the  factors  of  the  problem  were  not  stated  quanti- 
tatively in  most  instances,  yet  enough  was  said  to  show  the  appli- 
c.ibility  of  the  quantitative  method.  Resides  these  authors,  more 
recent  writers  have  begun  to  pay  attention  to  the  subject.  Prof. 
<  )wen  has  for  many  years  avowed  his  leaning  to  I^marckianism. 
Prof.  Jagcr,*  of  Stuttgart,  has  written  upon  the  influence  of  me- 
chanical strains  in  determining  the  length,  etc ,  of  bones.  Prof 
Lucac,  of  Frankfort,  a.  M.,  has  also  contributed  to  this  subject, 
(iegenbaur,  in  h\s  **  li/ements  of  Comparative  Anatomy*'  \\7ss  nu- 
merous observations  upon  this  subject.  Prof.  Cojx;  may  be  added 
to  this  list,  having  contributed  an  article  bearing  solely  upon  this 
subject,  to  this  journal,  within  the  past  year.  This  author,  who, 
as  we  have  seen,  had  alro.idy  advanced  views  similar  to  Haeckel's, 
which,  if  not  as  clearly  expressed,  were  nevertheless  published 
more  than  five  years  previously.  These  names  show  that  I  have 
not  been  alone  in  the  studyofanim.il  metamorphosis  as  produced 
by  means  of  dynamical  agencies.  I  have  always  held  that  both 
the  organism  by  means  of  it<  voluntary  acts  and  its  passive  sur- 
roundings reacted  upon  each  other  so  as  to  produce  morpho- 
logical and  consequently  structural  changes.  My  short  essay, 
"  On  the  Laws  of  Digital  Reduction,"  which  appeared  in  this 
Journal  (Oct.,  1877).  and  which  was  republished  in  the  Kosmos, 
for  1878,  illustrates  what  I  have  just  said.  My  papers  on  the 
"Mechanical  Genesis  of  Tooth-forms' '  also  show  the  application 
of  the  method,  besides  minor  papers  on  the  mechanical  differen- 
tiation of  certain  portions  of  the  vertebral  column,  in  this  Journal 
and  Popular  Science  Monthly,  1877. 

The  logical  consequences  of  the  acceptance  of  the  Hypothesis 

*  /*/•/«.  f^*.'r  of  /ito.\\'v  .111' I  alto  his  Principies  i*f  Psyckohi^v. 

*  Jfmaii eke  Zeit  ^hnf:.  III.  V . .  I S69. 

'  Pr^^..  PhiU.  .7.  1./.  .\'i/  S^,wn^€S,  iSi;;.  ami  the  Dental  61;//'/;'.%  1878  (Etiologi- 
cal Addend  J ). 
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of  the  Perigenesis  of  the  plastidule,  and  with  it  the  theory  of 
dynamical  differentiation — because  the  latter  is  no  longer  a 
hypothesis — forever  relegates  teleological  doctrines  to  the  cate- 
gory of  extinct  ideas.  No  matter  how  much  our  ideas  may  need 
to  undergo  modification,  some  similar  hypothesis  must  eventually 
hold  sway  over  the  minds  of  biological  thinkers,  as  the  facts  of 
science  point  in  that  direction  and  in  no  other. 

It  has  been  suggested  in  conversation  by  my  friend  Dr.  A.  J. 
Parker,  of  this  city,  that  the  assumption  of  the  plastidide  as  the 
ultimate  physical  unit  of  living  matter  was  unnecessary,  as  it  con- 
sisted merely  in  naming  the  protoplasm  molecule,  and  it  must  be 
admitted  that  this  view  of  the  case  is  not  without  reason.  Prof. 
Haeckel,  it  is  to  be  supposed,  however,  adopted  this  name  merely 
to  distinguish  his  own  provisional  hypothesis  from  that  of  his 
acknowledged  master.  The  word  plastidide  is  a  diminutive  of  the 
current  word  plastid,  which  is  synonymous  with  cell,  and  there- 
for, implies  and  correctly,  too,  that  t\\Q  piastids  are  aggregates  of 
varying  numbers  of  plastidules,  which  are  for  physical  reasons  the 
smallest  possible  or  conceivable  units  of  living  matter,  of  which 
even  the  most  minute  gemtme  or  budding  cells  are  composed. 


•:o:- 


ABSORPTION    OF    WATER    BY    THE    LEAVES     OF 

PLANTS. 

BY  ALFRED  VV.  BENNETT,  M.A.,  B.S..  F.L.S. 

ALTHOUGH  gardeners  universally  maintain  that  growing 
plants  have  the  power  of  absorbing  water  through  their 
leaves,  both  in  the  liquid  and  the  gaseous  form,  in  addition  to  the 
power  of  suction  through  the  root,  yet  the  contrary  theory  has 
been  in  favor  during  recent  years  among  vegetable  physiologists. 
The  first  recorded  experiment,  of  any  value  on  the  subject,  was 
about  the  year  1731  by  Hales,  as  described  in  his  **  Vegetable 
Statistics  ;*'  the  conclusion  to  which  he  came  being  that  "  it  is 
very  probable  that  rain  and  dew  are  imbibed  by  vegetables,  espe- 
cially in  dry  seasons."  This  result  was  confirmed  by  Bonnet  in 
1733.  A  century  later,  however,  in  1 857,  Duchartre, experimenting 
on  the  absorptive  power  of  plants,  came,  after  considerable  waver- 
ing, to  the  conclusion  that  rain  and  dew  are  not  absorbed  by  the 
leaves  of  plants.  This  opinion  has  been,  with  but  little  exception, 
held  by  all  physiologists  during  the  last  twenty  years,  notably  by 
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Dw*Candollc  and  Sachs ;  the  explanation  offered  of  the  fact  that 
withered  plants  revive  when  placed  in  moist  air  or  when  the 
leaves  are  moistened,  bein^  that  transpiration  is  thus  stopped,  or 
is  more  than  counterbalanced  by  the  root -absorption.  In  his 
"Text-book  of  Botany"  (Iinj;lish  edition,  p.  613)  Sachs  says: 
•*  When  land  plants  wither  on  a  hot  day  and  revive  again  in  the 
cvcninjj,  this  is  the  result  of  diminished  transpiration  with  the 
decrease  of  temperature  and  increase  of  the  moisture  in  the  air 
in  the  evening,  the  activity  of  the  roots  continuing ;  not  of  any 
absorption  of  aqueous  Vfipor  or  dew  through  the  leaves.  Rain 
again  revives  withered  plants,  not  by  penetrating  the  leaves,  but 
by  moistening  them  and  thus  hindering  further  transpiration,  and 
conveying  water  to  the  roots,  which  they  then  conduct  to  the 
leaves."  McNab  has,  however,  proved  that  leaves  do  transpire, 
even  in  a  moist  atmosphere,  provided  they  are  exposed  to  the 
action  of  light.  The  result  of  recent  experiments,  conducted  by 
Boussingault  in  France,  and  by  the  Rev.  (icorge  Henj>low.  in 
Kngland.  seem  to  force  us  to  return  to  the  earlier  theory  held 
beft)re  the  time  of  Duchartre. 

Boussingault's  experiments  relate  not  only  to  the  absorption  of 
water  by  leaves,  but  also  to  transpiration  under  various  atmos- 
pheric conditions.  The  first  experiments  were  as  to  the  amount 
of  transpiration  from  the  Jerusalem  artichoke  in  sunshine,  in 
shade  and  by  night.  This  he  found  to  be  hourly,  for  every 
square  metre  of  foliage,  sixty-five  grammes  in  sunshine,  eight 
grammes  in  the  shade,  and  three  grammes  during  the  night.  In 
the  vine  the  corresjxjnding  numbers  were  thirty-five  grammes  in 
sunshine,  eleven  grammes  in  shade.  0.5  grammes  by  night.  He 
reckoned  that  an  acre  of  beet  could  give  off,  in  the  course  of 
twenty-four  hours,  the  enormous  amount  of  l)etween  8000  and 
9000  kilogrammes  of  water,  and  a  chestnut  tree,  thirty-five  years 
old,  sixty  litres  of  water  in  the  .same  time.  The  next  question 
investigated  was  whether  the  absoq>tion  of  water  by  plants,  and 
the  ascent  of  the  sap,  are  due  to  the  force  resulting  from  transpi- 
ration on  the  surface  of  the  leaves,  or  whether  the  roots  exercise 
also  a  certain  amount  of  force  to  this  end.  In  the  case  of  mint, 
a  plant  with  roots,  .showed  an  hourly  evaporation  per  square 
metre  of  eighty-two  grammes  in  the  sunshine,  and  thirty-six 
grammes  in  the  shade ;  without  roots  the  evaporation  was  six- 
teen grammes  in  sunshine,  fifteen  grammes  in  shade.    The  effects 
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of  pressure  on  the  absorption  were  next  examined.  A  chestnut 
branch  dipped  in  water  was  found  to  transpire  hourly  sixteen 
grammes  per  square  metre ;  when  inserted  into  a  tube  of  water  and 
subjected  to  the  pressure  of  a  column  of  water  twoand  a-half  metres 
high,  the  evaporation  amounted  to  fifty-five  grammes  per  square 
metre  per  hour,  and  the  branch,  at  the  end  of  five  hours,  weighed 
more  than  at  the  commencement.  As  to  the  effect  of  the  epi- 
dermis in  restraining  evaporation,  he  found  that  an  apple  deprived 
of  its  skin  loses  fifty-five  times  as  much  water  in  the  same  time 
as  one  with  its  skin  entire ;  while  similar  experiments  in  the  case 
of  a  cactus  leaf  showed  a  difference  in  the  proportion  of  fifteen 
to  one.  Losses  by  rapid  evaporation  lessen  appreciably  the  phy- 
siological energy  of  leaves.  Thus  an  oleander  leaf  containing 
sixty  per  cent,  of  water,  when  introduced  into  an  atmosphere 
containing  carbonic  acid  gas,  decomposed  sixteen  c.  cm.  of  the 
gas ;  one  containing  thirty-six  per  cent,  of  water  decomposed 
eleven  c.  cm. ;  while  one  containing  twenty-nine  per  cent,  of  water 
was  without  action.  As  respects  the  relative  power  of  evapora- 
tion possessed  by  the  upper  and  under  surfaces  of  leaves,  he  found 
the  average  proportien  in  a  dozen  different  kinds  to  be  as  one  in 
the  former  to  4.3  in  the  latter  case. 

Boussingault  then  proceeded  to  investigate  the  question  of  the 
ability  of  leaves  to  replace  the  roots  of  a  plant  in  serving  as  the 
agent  of  absorption.  A  forked  branch  of  lilac  was  so  placed  that 
one  portion  was  immersed  in  water  in  a  reversed  position,  while 
the  other  was  exposed  to  the  atmosphere,  the  superficies  of  foliage 
in  both  portions  being  the  same.  The  transpiration  from  the 
exposed  portion  was  found  to  be  the  same  as  under  normal  cir- 
cumstances, and  after  the  lapse  of  two  weeks  the  foliage  was  as 
fresh  as  at  the  commencement,  showing  that  the  submerged  leaves 
were  fully  able  to  replace  the  roots  in  supplying  the  shoot  with 
moisture.  A  vine-shoot  half  plunged  in  water  maintained  a  nor- 
mal evaporation  in  the  free  foliage,  and  remained  fresh  for  over  a 
month.  An  oleander  shoot,  under  similar  circumstances  main- 
tained its  normal  appearance  for  four  months.  With  the  arti- 
choke it  was  found  necessary  that  the  amount  of  surface  of  leaves 
beneath  the  water  should  be  four  times  that  above  it.  A  number 
of  experiments,  with  regard  to  the  power  of  leaves  to  absorb 
water  in  the  state  of  vapor  from  a  saturated  atmosphere,  showed 
that  they  could  do  this  only  when  they  had  previously  lost  a  por- 
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tion  of  th<jir  water  of  constitution.  /.  r.,  that  which  is  essential  to 
their  normal  existence.  Thus  a  wilted  branch  of  periwinkle, 
weighing  four  grammes,  after  remaining  for  a  day  and  a-half  in 
an  atmosphere  s«iturated  with  aqueous  vapor,  weighed  4.2  grammes ; 
after  twelve  hours  immersion  in  water  it  weighed  9.4  grammes. 
His  last  experiments  related  to  the  |>ower  of  leaves  to  absorb 
a(pieous  solutions.  Drops  of  water  containing  0.2  per  cent,  of 
calcium  sulphate  in  solution  were  placed  on  the  leaves  of  a  great 
variety  of  plants  under  conditions  favoring  absorption,  and  pro- 
tected from  evaporation  by  inverted  watch  glasses  with  greased 
edges.  In  most  instances  the  drops  were  entirely  absorbed, 
leaving  no  trace  of  the  mineral  matter.  As  in  the  case  of  pure 
water,  the  under  surface  of  the  leaf  absorbed  much  more  rapidly 
than  the  upper  surf.ice.  Solutions  of  potassium  sulphate  and 
nitrate  gav<r  corresponding  results;  the  absorption  of  solutions 
of  sodium  chloride  and  ammonium  nitrate  were  not  so  |K*rfect. 
It  is  obvious  that  these  results  must  considerably  modify  the  view 
at  present  held  by  physiological  botanists.th.it  the  small  quantity 
of  ammonium  carbonate  contained  in  the  air,  which  is  believed  to 
be  the  sole  source  of  the  nitrogen  in  the  tissues  and  secretions  of 
plants,  can  only  be  absorbed  by  the  roots  after  having  been 
brought  down  to  the  soil  by  rain. 

Mr.  llenslow's  experiments,  as  detailed  in  a  paper  read  at  a 
recent  meeting  of  the  Linn;ean  Society  of  London,  are  altogether 
in  harmony  with  those  of  the  French  professor.  The  results  of 
a  very  large  number  of  experiments  extending  over  several  years, 
may  be  epitomized  as  follows : 

1.  'I  he  nhsorption  ofzcattr  by  inter  nodes. — The  experiment  con- 
.sisied  of  wrapping  up  one  or  more  internodes  of  herbaceous 
plants  in  saturated  blotting-pa|>er,  and  in  noting  the  effects.  As 
a  rule  the  leaves  on  the  shoots  rapidly  jKTished,  showing  that 
lran.spirati<^n  was  too  great  for  the  supply.  The  stems,  however, 
kept  fresh  for  different  periods  up  to  six  weeks. 

2.  Absorptwn  by  leaves  to  see  haze  far  they  eouUi  balance  transpi- 
ration  in  others  on  the  same  sluwt. — The  general  result  is  that  as 
long  as  the  leaves  remain  green  and  fresh  in  or  on  water,  they  act 
as  absorbents ;  but  that  the  leaves  in  air  keep  fresh  or  wither 
according  as  the  supply  equals  or  falls  short  of  the  demand. 

3.  To  test  tunc  far  leaves  on  a  shoot  can  nourish  Imuer  ones  on  the 
same. — It  appears  that  it  is  quite  inmiaterial  to  plants  whether 
they  be  supplied  with  water  from  the  absorbing  leaves  being  above 
or  below  those  transpiring.  Water  flows  in  either  direction  equally 
well. 
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4.  Leaves  floating  on  water, — It  was  found  that  on^  part  of  a 
leaf  can  nourish  another  part  for  various  periods,  though  the 
edges  out  of  water  died  first. 

5.  Absorption  of  dew, — A  long  series  of  cut  leaves  and  shoots 
were  gathered  at  4  p.  m.,  then  exposed  to  sun  and  wind  for  three 
hours,  then  carefully  weighed  and  exposed  all  night  to  dew.  At 
7.30  A.  M.,  after  having  been  dried,  they  were  weighed  again,  and 
all  had  gained  weight,  and  quite  recovered  their  freshness, 
proving  that  slightly  wetted  detached  portions  do  absorb  dew. 

6.  Imitation  dew.  —  Like  results  followed  from  using  the 
"spray,"  by  which  dew  could  be  exactly  imitated. 

7.  Plants  growing  in  pots,  and  of  which  the  earth  w^as  not 
watered,  were  kept  alive  by  the  ends  of  one  or  more  shoots  being 
placed  in  water;  e.g.,  Mimidus  moschatus  not  only  grew  vigor- 
ously and  developed  auxiliary  buds  into  shoots,  but  also  blos- 
somed. 

By  these  interesting  experiments  the  physiological  botanist  is 
again  placed  in  harmony  with  the  gardener  who  syringes  his 
plants  not  merely  for  the  purpose  of  washing  off  dust  and  insects, 
but  in  order  to  facilitate  the  actual  absorption  of  water  by  the  sur- 
face ;  and  with  the  field  botanist  who  sprinkles  the  plants  in  his 
vasculum  with  water  to  keep  them  fresh  till  he  reaches  home. 
Mr.  Henslow  concludes  with  the  following  hints  as  to  preparing 
bouquets  of  cut  flowers  : 

If  some  plants  have  buds  upon  them,  let  the  stalks  long,  and  allow 
a  few  leaves  to  remain  on  and  be  also  immersed  in  the  water,  and 
the  buds  will  then  be  often  found  to  expand  successively.  The  cut 
end,  to  be  more  absorbent  than  it  otherwise  would  be,  should  be 
again  cut  off  under  water.  If  the  blossoms  be  on  a  ligneous  stem,  as 
of  lilac,  then  the  loss  of  water  by  evaporation  is  greater  than  the 
woody  stalk  can  supply,  so  that  in  this  case  the  addition  of  leaves 
in  the  water  will  greatly  aid,  and  retain  the  bunch  of  flowers  fresh 
for  a  longer  time.  On  the  other  hand,  if  a  blossom  be  already 
about  to  shed  its  petals,  then  the  additional  supply  of  water  fur- 
nished by  the  leaves  on  the  stalk  appears  to  hasten  the  coming  dis- 
solution, and  the  flower  perishes  rather  sooner  than  it  would  other- 
wise do.  The  water  must  be  changed  every  day,  and  the  sub- 
merged leaves  must  be  lightly  wiped  with  a  cloth,  as  by  endos- 
motic  action  they  soon  become  more  or  less  coated  with  mucus. 
No  leaves  must  be  in  water  unless  perfectly  green  and  of  vigorous 
growth. 
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THE  BREEDING  HABITS  OF  THE  EEL. 

BY  A.  S.  PACKARD,  JR. 

THERE  is  a  considerable  degree  of  mystery  regarding  the 
spawning  time  of  the  common  eel  (Anguilla  bostoniensis),  the 
place  of  spawning,  and  especially  the  differences  between  the 
male  and  female.  The  following  facts  appear  to  throw  some  light 
on  the  subject,  and  are  published  with  the  hope  that  it  may  stim- 
ulate others  to  observe  with  care  and  in  detail  all  the  facts 
regarding  the  spawning  habits  of  a  fish  which  is  interesting  as 
being  the  lowest  bony  fish,  and  is  more  and  more  used  as  an 
article  of  food,  several  eel-fishing  establishments  having  been 
lately  started  in  this  country. 

So  far  .IS  wc  arc  aware,  the  eggs  of  the  American  eel  were  first 
discovered  by  Mr.  John  Mooncy,  of  Providence,  R.  I.,  in  October, 
1877.  Mr.  Mooney  is  an  intelligent  mechanic  and  a  close  observer, 
but  entirely  selt-taught.  He  carried  the  eggs  to  Prof.  John  Pierce, 
of  Providence,  who  assures  me  they  were  veritable  eggs,  and 
measured  one-hundredth  of  an  inch  in  diameter. 

Late  in  December,  1877,  Mr.  Vinal  Edwards  sent  eight  eels  to 
the  Museum  at  Cambridge.  These  were  examined  by  Mr.  F.  W. 
Putnam,  who  reported  upon  them  to  the  Boston  Society  of  Natu- 
ral History.*  He  states  that  during  the  month  of  December  eels 
were  brought  into  New  Bedford  "  with  eggs  in  various  stages  of 
development ;  where  they  spawn  is  not  yet  known."  The  speci- 
mens examined  by  Mr.  Putnam  *'  had  the  ovaries  in  various 
stages  of  development.  In  two  the  ovaries  were  very  small,  and 
the  eggs  in  them  exceedingly  minute.  From  these  the  series 
showed  a  gradual  increase  in  the  size  of  the  ovaries  and  the  con- 
tained eggs,  to  the  specimen  exhibited,  in  which  the  eggs  were  still 
so  small  as  only  to  be  seen  by  a  lens  of  considerable  magnifying 
power,  and  not  yet  ready  to  be  excluded,  though  the  ovaries 
themselves  were  large  and  full." 

During  the  month  of  November,  1 878,  I  found  several  eels  in 
spawn  in  the  Providence  market,  and  at  my  request,  Mr.  Mooney 
brought  me  two  eels,  one  of  which  he  pronounced  to  be  a  female 
and  the  other  a  male.  The  ovaries  of  the  female  were  larger  and 
fuller  than  in  any  other  female  I  have  examined,  and  the  eggs 
riper.  The  eggs  of  this  eel,  which  was  about  two  feet  in  length 
judging  by  the   portion    secured   from   the   fisherman    by    Mr. 

'  rp»cceHirij;%  of  the  Bo^^ton  Sm-icty  ^f  Natural  IIiMnry.  1878,  Vol.  ig,  p.  279. 
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Mooney,  were  distinguishable  by  the  naked  eye,  were  u^ell  filled 
with  yolk  cells,  with  a  clear  nucleus,  and  measured  nearly  two 
millimetres  (1.90  inch)  in  diameter.  The  under  side  of  the  eel 
was  tinged  with  golden-yellow.  Mr.  Mooney's  so-called  male 
was  darker,  dull  silvery  beneath.  A  microscopic  examination 
showed  that  the  thin  sexual  gland  was  quite  different  in  histologi- 
cal structure  from  that  of  the  ovary,  and  the  examination  of  sev- 
eral undoubted  male  eels,  with  active  spermatozoa,  showed  that 
Mr.  Mooney  was  right  in  his  conjecture  that  his  supposed  male 
was  really  such. 

Fourteen  eels  were  then  obtained,  from  twelve  to  about  sixteen 
inches  in  length,  and  ten  of  them  were  examined  with  a  Tolles 
fifth  and  Hartnack  immersion,  No.  10.  Several  females  were 
examined,  and  it  was  found  that  it  was  easy  with  the  microscope 
to  determine  the  sexes,  from  the  different  nature  of  the  histologi- 
cal structure  of  the  reproductive  glands.  The  results  of  our 
examination  are  as  follows  :  The  males  are  abundant,  and  it 
seems  probable  that  there  is  an  equality  in  the  number  of  indi- 
viduals of  the  sexes.  When  about  a  foot  in  length,  namely, 
when  the  eels  are  about  a  year  old,  there  are  no  external  structural 
differences,  but  at  this  period  the  males  contain  sperm  cysts, 
sperm  cells  and  immature  (?)  spermatozoa. 

When  the  eels  are  from  eighteen  inches  to  two  feet  in  lenj2^h, 
in  the  autumn  and  early  winter,  the  external  sexual  characters 
appear.  This  is  confined  to  the  style  of  coloration.  No  external 
structural  characters  could  be  detected,  the  form  of  the  head,  lips, 
body,  fins  and  even  the  single  genital  pore  being  identical  in  the 
two  sexes.  In  color  the  females  are  of  a  rich  yellow  on  the 
under  side,  especially  the  long  anal  fin  ;  the  median  line  is  silvery, 
but  on  each  side  there  is  a  pale  yellowish  line.  In  the  males  the 
yellowish  tint  is  entirely  wanting,  except  on  the  long  anal  fin,  the 
belly  is  dull  silvery,  and  pigment  spots  are  numerous  beneath  the 
head. 

It  is  probable  that  the  females  are  larger  than  the  males,  and 
when  the  ovaries  are  filled  with  ripe  eggs,  the  body  is  a  little 
more  swollen  than  in  the  males. 

The  testis,  as  well  as  the  ovary,  is  in  the  eel  attached  by 
one  Q^^'t  to  each  side  of  the  intestine,  and  hangs  vertically 
down  in  the  body  cavity.  There  is  no  oviduct,  but  the  eggs  or 
spermatic  particles,  as  the  case  may  be,  drop  directly  by  dehis- 


1879]  Thi  Breeding  Habits  of  the  EiL  27 

cencc  into  the  body  cavity,  and  paf^s  out  through  a  funnel-shaped 
fold  of  the  {>eritoneum  by  a  single  small  pore  or  opening  identi- 
cal in  form  and  situation  (just  behind  the  anus)  in  each  sex. 
There  are  not  two  openings,  as  has  been  stated  by  some  authors. 
The  testis  does  not  differ  in  form  and  appearance  from  the  ovary 
when  the  female  is  not  in  spawn,  at  least  we  could  find  no  differ- 
ences except  that  it  is  rather  thinner.  Both  the  right  testis  and 
o\2jy  extend,  in  individuals  about  seventeen  inches  long,  from 
about  an  inch  and  a  quarter  behind  the  vent,  to  near  the  dia- 
phragm ;  extending  on  the  right  side  to  half  way  between  the 
anterior  end  of  the  gall  bladder  and  the  diaphragm,  while  both 
the  left  testis  and  ovary  are  shorter  than  the  right,  ending  an  inch 
behind  the  diaphragm. 

Microscopically  examined  the  ovarian  eggs  lie  in  rows,  with  the 
stroma  or  tissue  of  fat  cells  between  them.  In  the  testis  the  sper- 
matozoa are  developed  in  sperm  cysts,  or  "  mother  cells/'  much 
smaller  than  the  ovarian  egg  (one-sixth  to  one-fifth  mm).  The 
mother  cells  contain  a  nucleus  about  one-third  the  diameter  of  the 
mother  cell  ;  in  the  nucleus  is  a  dusky  nucleolus  about  one-half 
the  diameter  of  the  nucleus.  The  sperm-cells  are  developed  in  the 
nucleus.  They  are  nucleated,  the  nucleus  large,  and  they  (the 
sjxirm-cells)  vary  from  y^Jija  to  ^^^^  inch  in  diameter.  The  sper- 
matozoa themselves  are  very  minute,  from  ^^^^-^  to  v^^ovv  ii^^^  in 
diameter.  They  are  active  in  their  movements,  the  tail  was  indis- 
tinctly seen,  but  is  present.  It  is  doubtful  in  my  mind  whether  a 
male  eel  when  less  than  eighteen  or  twenty  inches  long.  /.  r.,  when 
in  its  first  year,  is  capable  of  fertilizing  the  eggs,  as  most  of  the 
spermatozoa  noticed  seemed  not  fully  developed.  In  males  twelve 
to  fifteen  inches  long.  /.  r..  about  one  year  old,  the  number  of 
spermatozoa  was  much  less  than  xn  larger,  older  individuals. 

From  information  collected  from  |x:rsons  living  in  Providence, 
it  appears  that  the  eels  begin  to  descend  the  rivers  and  brooks  of 
Rho<ie  Island  and  Connecticut  at  the  first  frosts,  when  fishermen 
begin  to  catch  them  in  eel-pots.  They  are  in  spawn  in  October, 
November  and  December,  and  probably  through  the  winter,  and 
they  probably  spawn  in  shallow  salt  and  brackish  water  in  har- 
bors and  at  the  mouth  of  estuaries  and  rivers,  where  it  is  well- 
known  eels  are  speared  in  winter.  That  eels  spawn  in  the  autumn 
and  early  winter,  and  that  the  young  soon  hatch,  seems  proved 
by  the  fact  that  young  eels  from  two  to  three  inches  long  appear 
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in  the  ?«pring,  in  April  and  May.  I  caught  an  eel  at  Providence, 
six  inches  long  in  October.  It  seems  probable  from  this  &ct 
and  the  statements  of  others,^  that  by  the  last  of  summer  and  early 
()art  of  autumn  the  eel  hatched  in  late  autumn  or  the  winter  at- 
tains a  length  of  from  six  inches  to  a  foot  in  length,  and  becomes 
from  sixteen  to  twenty-four  inches  long  the  second  year.  It  is 
well-known  to  all  who  have  raised  fish,  or  studied  the  embryology 
of  animals,  that  individuals  of  the  same  brood  may  be  accelerated 
or  retarded  in  growth,  so  that  eels  a  year  old  may  vary  greatly 
in  size.* 

In  conclusion,  so  far  as  our  observations  extend,  our  common 
American  ccl  descends  fresh  water  streams  into  the  salt  water  of 
harbors  and  estuaries,  while  those  habitually  living  in  the  sea 
spawn  at  the  mouths  of  rivers  and  in  shallow  harbors  in  the 
autumn  and  early  winter,  if  not  through  the  winter ;  the  sexes 
only  differ  in  color  and  in  the  histological  structure  of  the  repro- 
ductive glands,  and  do  not  breed  until  at  least  the  second  year. 
The  eggs  and  spermatozoa  are  exceedingly  minute,  the  former 
must  be  laid  by  millions  ;  the  young  are  two  or  three  inches  long 
in  the  middle  or  last  of  the  spring,  and  the  eel  grows  about  an  inch 
a  month  until  maturity.  It  is  desirable  that  these  facts  and  induc- 
tions should  be  proved  or  disproved,  and  that  the  entire  history 
of  the  breeding  habits  of  the  eel,  hitherto  so  obscure,  should  be 
cleared  up. 

Since  the  preceding  lines  were  written  I  have  read  Dr.  Syrski's 
"  lecture  on  the  organs  of  reproduction  and  the  fecundation  of 
fishes  and  especially  of  eels"  (1874),  translated  in  the  Report  of 
the  U.  S.  Commissioner  of  Fish  and  Fisheries  for  1873—4  and 
1874-5.  The  author  gives  an  interesting  review  of  the  various 
and  discordant  opinions  as  to  the  breeding  habits  of  the  European 

*  Lasi  June  Mr.  D.  Cl.  Colwell  procurcil  several  thousand  young  eels  and 
pUce^l  them  in  the  mill  pond.  They  were  al'K>ut  two  inches  long  at  that  time.  Last 
Saturday,  while  working  in  the  mill  race,  he  caught  one  which  was  over  seven 
inches  in  length,  showing  that  they  had  grown  about  one  inch  per  month  since 
placed  in  the  |x*nd.  In  aU>ut  a  year  from  now  we  may  expect  good  eel  fishing  in 
the  ShiAwasscc.—  Qn^^td f^-om  Fentcn  Ituiepntdeniy  Michigan^  in  Forest  and  Stream, 
J*  <*?■.,  1 0*0. 

^  For  example,  the  small  eel  above  referred  to,  about  six  inches  in  length,  col- 
Icclctl  early  in  Octol>er.  had  not  incre.ised  in  size  lwc>  months  later;  it  has  not  been 
fe*l  since  its  oaj^ure.  .\s  reg,inls  the  food  of  eels,  Mr.  S.  A.  Simmons,  Jr.,  of  Prov- 
idence, infom^s  nic  that  eels  sometime*  feed  on  the  eggs  of  the  king  crab  (Limulos), 
bum^win;;  under  the  latter  when  sjviwnin^. 
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eel.  It  appears  that  Carlo  Mundini  first  discovered  the  ovar>'  of 
the  eel  in  May.  1 777;  this  was  confirmed  by  Rathke.  who  de- 
scribed the  eg^s.  Sicbold  (1863)  states  that  eels  may  repro- 
duce by  jxirthenogcnesis,  or  are  hermaphrodite.  In  1872  Krcolani 
claims  to  have  found  sp;:rmatozoa  in  eels,  but  Syrski  is  positive 
that  he  mistook  them  for  "  the  molecular  movement  of  the  gran- 
ules found  so  frequently  in  the  tissues  of  the  animal  body." 
Whether  Krcolani  was  right  we  have  not  at  present  the  means  of 
ascertaining,  but  think  it  more  probable  he  was  right  than  his 
critic.  Syrski.  In  the  same  year  (1872).  Crivelli  and  Maggi,  of 
Favia,  claim  to  have  discovered,  and  have  figured  the  spermato- 
zoa. This  memoir  we  have  not  yet  seen.  Syrski  does  not  seem 
to  endorse  their  statements.  In  1874  Prof.  Mimter  stated  that 
he  found  ovaries  in  about  3000  eels  examined  for  that  purpose, 
but  he  never  found  a  male  eel,  1.  e,,  a  milter.  He  therefore  admits 
that  eels  are  reproduced  by  parthenogenesis,  /'.  e.,  from  non- 
fecundated  eggs,  and  remarks,  **  In  all  probability  the  eggs  are 
deposited  at  the  bottom  of  the  Baltic  sea  from  the  middle  of 
March  to  the  middle  of  April,  and  the  young  eels,  one-half  to 
two  inches  long,  born  from  such  eggs,  migrate  into  fresh  water 
•ibout  the  beginning  of  May.'* 

Syrski  then  dcscrilxrs  and  figures  the  ovaries  and  **  testes,"  as 
he  regards  them,  of  the  ccl.  The  "  eggs  "  figured  as  such  by  him 
are  certainly  not  such,  but  are  the  male  sperm-cysts,  and  he  has 
thus  entirely  mistaken  the  .se.x  of  the  eel.  He  does  not  figure 
or  describe  the  true  ovarian  egg  or  the  ripe  egg,  which  are,  in  the 
American  eel  at  least,  wholly  different  in  their  mode  of  develop- 
ment from  .Syrski's  so-called  eggs,  and  so  different  that  we  doubt 
not  but  that  his  females  were  really  the  males  of  the  European 
species.  I  le  figures  and  describes  a  portion  of  what  he  regards 
as  a  testis,  but  gives  no  description  of  the  mother-cells,  sperift- 
cysts  and  spermatozoa;  of  the  latter  he  says  nothing.  It  is  evi- 
dent that  this  observer  has  been  throughout  mistaken,  and  has 
thrown  little  light  on  the  subject. 

To  be  sure  that  I  have  not  been  over  confident  in  regard  to  this 
matter,  after  reading  Syrski's  article  I  have  dissected  another  living 
male,  and  found  the  mother-cells,  sperm-cysts  and  the  exceed- 
ingly minute,  free-moving  .spermatozoa,  which  were  more  abun- 
dant than  usual  in  small  males.  I  also  reexamined  the  ovary  of 
a  female  not  in  spawn,  and  demonstrated  them  to  Mr.  J.  S.  Kings- 
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ley,  who  adoj>ted  the  view  that  the  bodies  he  saw  could  not  have 
been  anything  else  than  spermatozoa.  My  friend,  Prof.  John  Pierce, 
an  experienced  microscopist.  several  times  with  me  examined 
the  free  moving  spermatozoa  (we  saw  hundreds  in  active  motion), 
and  agrees  with  me  that  the  bodies  we  repeatedly  observed  from 
different  males  could  not  have  been  organic  particles  vibrating 
through  the  Brownian  motion.  We  both,  without  distinctly 
observing  the  tails,  witnessed  effects  that  must  have  resulted  from 
a  rapidly  vibrating  appendage  or  "  tail." 

Note. — Since  the  above  was  written  I  have  received  (Dec.  12)  from  Mr.  Vinal 
N.  Edwards,  of  the  U.  S.  Fish  Commission,  a  number  of  eels  from  Wood's  HoU, 
Mass.,  forwarded  at  the  suggestion  of  Prof.  Baird.  There  were  two  races  or  varie- 
lics  among  them,  some  dark  with  yellow  on  the  belly,  others  light  and  silvery  be- 
neath, with  the  anal  fin  bright  red,  as  well  as  the  edges  of  the  pectoral  fins.  I  sup- 
posed that  the  yellow  bellied  ones  were  females  and  the  silver  bellied  ones  were 
males,  but  found  males  and  females  of  both  races;  so  that  while  the  above  remarks 
ccmccrning  the  colors  of  the  sexes  may  apply  to  what  eels  I  examined  from  Provi- 
dence River,  in  the  Wood's  Holl  specimens,  there  was  absolutely  no  colorational 
difference  between  the  sexes,  and  the  difference  in  color  is  probably  due  to  the  color 
of  the  water,  and  especially  the  nature  of  the  sea  bottom,  whether  sandy  or  muddy. 
The  females  from  Wood's  Holl  were  al)out  ready  to  spawn,  and  the  males  contained 
more  abundant  spermatozoa  than  any  others  examined,  but  no  milt. 
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Sars'  Molluscan  Eauxa  of  Arctic  Norw.w.^ — The  connection 
between  the  northern  faunje  of  East  America  and  Europe  is  so 
close  that  monographic  work  of  any  kind  done  for  one  region, 
deserves  and  usually  obtains  the  careful  attention  of  students 
whose  field  of  research  is  in  the  other ;  and  it  is  daily  becoming 
more  necessary  as  wider  observation  reveals  with  greater  clear- 
ness the  intimate  relations  which  the  two  districts  bear  to  one 
another.  This  is  especially  true  of  the  marine  animals,  and 
therefore  the  appearance  of  Prof.  Sars'  important  work  on  the 
Mollusca  of  Arctic  Norway  is  an  event  of  no  little  interest  for  the 
American  student  of  northern  invertebrates.  The  well  known 
ability  of  the  author  as  an  observer,  an  investigator  and  an  artis- 
tic delineator  of  the  objects  he  describes,  warrant  us  in  expecting 
results,  in  the  main,  of  the  highest  excellence.  Yet  candor  com- 
pels us  to  admit  that  these  expectations  are  only  partly  fulfilled. 

The  work  contains  a  short  introduction  followed  by  a  descrip- 
tion of  each  species  in  zoological  order,  without  synonymy  or  des- 

'^  Bidrag  til  kunJskaben  om  Norses  arktiske  Fauna ^  /,  AfoUttsca  A'rgionis  Arcticte 
NorvfgitJB.  Af  Dr.  G.  O.  Sars,  Prof.  Zool.  v.  Chri!>tiania  Univ.  Universitets  pro- 
giam  for  fSrsie  halvaar  1 878.  Christiania,  1 878.  8vo,  pp.  466.  Map  and  fifty- two 
autographic  plates. 
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criptions  of  the  genera,  and  with  occasif»nal  but  incomplete  rcf- 
rn  nccs  to  spccifiv'  synonyms,  followed  by  such  remarks  on  each 
s|x:cies  as  the  wide  experience  gained  by  the  author  from  eighteen 
years  of  stu«iy  has  suggested.  The  length  of  time  over  which 
the  work  has  exten<ied.  has  rendered  a  short  suj)plement  neces- 
>arv  to  the  main  bodv  of  the  book,  which  is  followed  bv  tables 
of  geographical  distribution  and  a  discussion  of  the  questions 
inv(»lved  in  this  bnmch  of  the  work,  a  full  index,  and  the  plates 
with  their  explanation.  The  text  is  in  Norwegian  and  the 
descriptions  of  families  and  species  in  I^itin. 

The  plates  are  autotypic  and  contain  an  amount  of  work  which 
must  be  seen  to  be  appreciated.  It  is  true  that  a  certain  amount 
of  j)rogress  maybe  traced  in  them,  a  few  of  the  earlier  ones  being 
slightly  less  artistic  than  the  rest,  and  an  occasional  correction 
will  suggest  itself  to  the  special  student,  but  aside  from  these 
inconsiderable  matters,  it  mav  well  be  doubted  if  the  animals  of 
any  other  fauna  have  ever  been  so  thoroughly  and  effectively 
treated  by  the  |K*ncil  of  a  comj)etent  draughtsman.  They  are 
simply  invaluable  to  the  student  of  Arctic  and  boreal  Mollusca. 
not  only  for  their  delineation  of  species  (often  unfigured  else- 
where), but  for  the  thoroughness  with  which  accessories,  too  often 
neglected,  such  as  dentition,  opcrcula,  anatomical  details,  etc..  are 
representeti  whenever  known.  These  plates  alone  would  form  for 
the  author  an  enduring  claim  to  the  gratitude  of  his  fellow  natu- 
ralists of  all  c«>untries. 

A  serious  drawback,  however.  t«">  the  fullest  usefulness  of  the 
work  exists  in  its  nomenclature,  which  does  not  ap{KMr  to  con- 
form to  any  particul.ir  principles,  and  which  most  unfortunately 
adds  very  largely  ti>  the  already  overwhelming  mass  of  synonymy 
with  which  this  branch  of  science  is  loaded.  Prof  S.irs  exhibits 
a  tiudtney  to  divide  species  and  genera  to  their  fullest  e.xlent.  and 
while  this  alone  is  not  |KirlicularIy  reprehensible  if  carefully  done, 
yet  when  ^V\x\k^  without  great  care,  as  in  the  present  case,  one  may 
be  {xirdoiu'd  for  taking  exception  tt)  the  method,  and  lament- 
mg  the  inevitable  results.  Thus  we  have  as  absolute  synonyms 
of  already  established  names,  Botwhhiton  Sars  {^rraihviienfion 
Crp.),  lioreofuuts  Sars  ( Trosclielia  MorcIO,  and  St*ieno/*:is  M.  Sars 
(Ncominia  Tullb.)  first  described  by  TulllKTg.  Lmspcdochiius 
Sars,  also  belongs  in  a  section  first  characteri/eil  and  named  by 
Carpenter.  In  this  connection  it  may  be  mentioned  that  a  reex- 
amination of  the  dentition  of  the  Chitons  would  probably  result 
in  a  revision  of  .some  of  the  figures.  Of  names  which  have  been 
adopted  without  that  search  into  their  credentials  which  would 
have  shown  them  to  be  untenable,  a  few  may  be  mentioned. 
Such  are  Portlandia  Morch,  7>7//<v/A7  Schumacher.  Swania  Leach, 
Timoclea  Ronier,  Ru/^uoia  (.').  Anhiln  Aldrovandus  (/),  Dtlplnnoi- 
dea  Brown,  I^ilidium  Midd.,  i\vretie  Hoi  ten,  anil  Conulus  Xardo. 
Of  names  applied  erroneously  to  forms  which  cannot  by  any 


32  Recent  Literature.  [January. 

recognized  rules  come  under  them,  there  are  quite  a  number, 
such  as  Chiton  (restricted)  {or  Chiton  hanleyi\  LepidopUurus  to 
Chiton  alveolus  M.  Sars,  Nacella  to  Patina  pellucida^  Acntcea  (re- 
stricted) to  Collisella  testudinalis,  while  Tectura  is  retained  for 
Acma:a  virginea,  Scutellina  to  Pilidium  fnlvum,  Ampullina  to  Bui- 
bus  Smithii,  Chrysodomus  (as  of  Swainson)  to  Fusus  Turtoni^  while 
a  typical  Chrysodomus  is  called  Neptune  a,  and  so  on.  We  are  far 
from  asserting  that  these  blemishes  are  sufficient  to  condemn 
wholly  a  work  which  will  always  be  of  permanent  value,  yet  it  is 
impossible  not  to  regret,  that  while  the  greater  part  of  it  is  so 
very  good  the  remainder  was  not  brought  a  little  nearer  perfec- 
tion. We  presume  the  work,  though  not  provided  with  a  nominal 
publisher  may  be  had  of  the  author,  or  of  the  authorities  of  the 
University  of  Christiania.  It  was  actually  issued  on  the  6th  of 
June,  1878,  though  proofs  of  part  of  the  plates  had  been  kindly 
furnished  to  several  naturalists  some  time  before  their  publication. 
—  W.H,DalL 

Smithsonian  Report  for  1877.^ — This  report,  the  last  made 
by  the  lamented  Henry,  contains  matter  of  very  general  interest, 
not  only  as  to  the  workings  of  the  Smithsonian  Institution  but 
also  the  progress  in  the  scientific  explorations  of  the  United 
States.  Of  particular  value  is  the  full  '*  List  of  the  more  important 
Explorations  and  Expeditions,  the  collections  of  which  have  con- 
stituted the  principal  sources  of  supply  to  the  National  Museum^ 
with  indication  of  the  department  of  the  Government  under 
which  prosecuted."  Besides  the  numerous  articles  in  the  appen- 
dix, translated  and  original,  concerning  archaeology,  physics  and 
meteorology,  zoologists  will  be  interested  in  the  translation  of 
Weismann's  interesting  paper  **  On  the  Change  of  the  Mexican 
Axolotl  to  an  Amblystoma." 

Pal/EOntological  Report  of  the  Princeton  Scientific  Ex- 
pedition OF  1877.^ — This  stout  pamphlet  represents  the  work  of 
an  expedition  of  students  of  Princeton  College,  who,  under  the 
auspices  of  Prof  Guyot,  director  of  the  museum  of  that  institu- 
tion, made  an  exploration  of  the  fossiliferous  beds  of  the  Bridger 
Basin  of  Wyoming,  and  the  fish-bearing  shales  of  the  South  Park 
of  Colorado.  It  is  cause  of  congratulation  on  the  part  of  the 
friends  of  scientific  education,  that  the  liberal  endowment  of  this 
department  at  Princeton  College  should  have  commenced  thus 
early  to  bear  fruit,  and  in  so  profitable  a  direction.  The  seed 
sown  by  the  late  Mr.  Green  has  evidently  fallen  into  good  ground, 
and  we  see  at  once  the  realization  of  President  McCosh's  view, 
that  the  great  schools  should  not  only  be  institutions  for  teaching, 

^  Annual  Report  of  the  Board  of  Regents  of  the  Smithsonian  ImtituHoft  .  .  ,  for 
1877.     Washington,  1878.     8vo,  pp.  50x5. 

^  Contributions  from  the  Museum  of  Geology  and  Archaology  of  Princeton  CoUegt, 
No  I,  Palaeontological  Report,  etc.  By  Henry  F.  Osborne,  Wm.  B.  Scorr  and 
Francis  Spier,  Jr.    Sept.  i,  1878.    8vo,  pp.  146,  pi.  x. 
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but  also  furnish  the  facilities  for   the    prosecution  of   ori^^inal 
research. 

The  present  report  jjivcs  descriptions  of  the  osteolog>'  and 
dentition  of  sjxjcics  of  most  of  the  leading  forms  of  the  Bridger 
Kocenc  fauna.  These  are.  among  Mesodonta,  Hyopsoiius  paulus ; 
Pcrissodactyla,  fOrohippus  major,  PaUcosyops  major  and  P.  Urvidens ; 
LeuroiCphalus  cultridens  gen.  et  sp.  nov.,  Amblypoda,  Uintatherium 
leidvianum  sp.  nov.  and  £/.  princcps  sp.  nov.  The  new  species  are 
Mcf^encephalon  (Carnivora  new  genus)  1  sp. ;  Hyrachyus,  3  .sp. ; 
Hclaletcs,  i  sp.  Ithy^rammodon  gen.  nov.,  supposed  to  be  Artio- 
dactyle  and  related  to  the  CamelidiP,  i  sp.  Crocodi/us,  I  sp.  Of 
the  above,  the  most  interesting  novelty  is  the  I^urocephalus^ 
which  is  doubtless  a  genus  distinct  from  Palaosyops,  although 
the  authors  have  not  seized  its  single  character  in  their  diagnosis 
The  most  beautiful  specimen  is  the  Uintatherium  leidvianum,  of 
which  the  |)arty  obtained  a  nearly  complete  cranium  and  much 
*»f  the  skeleton.  The  excellent  hcliotypc  engraving  which 
accompanies  the  report  gives  a  good  idea  of  the  app)earance  of 
this  extraordinary  animal,  who.se  place  is  evidently  between  the 
two  extreme  forms,  Uintatherium  mirabile  and  Loxohphodon  cornu- 
tus.  Other  figures  representing  vertebra:  and  other  parts  of  the 
skeleton  will  prove  very  useful.  Several  of  the  other  species  are 
represented  by  figure"^  engraved  by  photographic  process.  We 
can  nnly  wish  for  a  few  representing  the  crowns  of  the  teeth. 

The  fish-beds  of  Florissant.  Col.,  yielded  some  fine  specimens 
of  several  s|)ecies,  among  which  is  a  new  Trichophancs. 

The  authors  of  this  catalogue  may  congratulate  themselves  on 
having  measureahly  mastered  one  of  the  most  difficult  branches 
of  our  paleontology,  consiiiered  from  the  standpoint  of  literature 
A\\(\  synonymy  They  have  jiresented  the  results  of  their  labors 
m  a  form  which  is  available  to  their  fellow  workers.  We  con- 
clude this  notice  with  the  single  regret  that  they  did  not  retain  in 
MS.  the  compiled  analogue  which  closes  the  report.  There  are 
several  reasons  whv  this  course  should  have  been  followed;  one  of 
which  is  that  a  large  proportion  of  its  names  are  as  yet  without 
authoritv,  but  are  rather  in  the  condition  of  those  that  fill  sales 
catalogues  of  different  kinds,  than  available  for  scientific  purposes. 

Packard's  Guidk  ro  the  Study  of  Insects.* — We  notice  the 
present  edition  for  the  purpose  of  drawing  attention  to  certain 
changes  and  suggestions  which  may  prove  of  interest  to  those 
who  do  not  possess  the  last  edition,  and  for  this  purpose  quote  as 
follows  from  the  preface.  "  More  important  additions  and  altera- 
tions have  been  made  in  this  edition  than  in  any  previous  one. 
The  author  has  decided  to  consider  the  Hexapoda,  Arachnida 

*  Guuie  to  tk*  S/tt./y  of  Jnifct\  and  a  Ttfati^e  on  thou  injurious  and  beneficial  /•» 
t>.*/:.  Fonhc  u^c  oi  Onicjjo.  F.»rin-*»ch<»olsaiul  .A^ricuhuralists.  By  A.  S.  Pack- 
\Ki».  Jr .  M  U.  Wuh  rii'iccn  pine*  and  six  huiulrcd  and  seventy  woodcut*.  Sixth 
cJtiion.    New  Vork    Henry  Ilult  ^  Oi.   Bo^tun  :  £»tcs  &  Lauhat.   1878.  Svo.pp.  7 1 5. 
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and  Myriopoda  as  sub-classes  of  Tracheata,  and  consequently 
what  have  been  in  former  editions  regarded  as  sub-orders  are 
called  orders.  The  Thysanura,  moreover,  are  separated  from 
the  Neuroptera  and  regarded  as  a  distinct  order,  comprising  syn- 
thetic types  with  features  allying  them  to  the  Orthoptera,  Neurop- 
tera and  Myriopoda.  They  are  divided  into  two  sub-orders, 
the  lower  the  CoUcvibola  of  Lubbock,  and  for  the  higher  sub- 
order, comprising  the  Lepismatidai  and  Campodeae,  the  term 
Cinura  (xrvcw,  to  move;  vufm^^  tail)  is  proposed.  The  terms 
unaculutn  and  eiater  are  adopted  from  the  author's  previous 
writings  for  the  **  holder  "  and  **  spring  "  of  the  Collembola  ;  and 
for  the  sucker,  or  organ  secreting  the  adhesive  material  character- 
istic of  the  Collembola,  the  term  coUoplwre  is  proposed. 

*•  Brief  mention  has  been  made  of  the  PycnogonidcB^  which  are 
placed  among  the  mites ;  also  of  the  Pcripatidae,  which  are  given 
a  place  next  to  the  sucking  Myriopoda,  since  they  have  been 
proved  by  the  researches  of  Mr.  Moseley  to  be  Tracheata  " 

Thomas*  Noxious  Insects  of  Illinois.^ — This  voluminous 
report  evinces  the  activity  shown  the  past  year  in  Illinois  as 
regards  the  prevention  and  cure  of  injuries  from  injurious  insects. 
The  State  entomologist  has  employed  Prof  G.  H.  French  as 
general  assistant,  Miss  Nettie  Middleton  as  office  assistant,  and 
Miss  Emily  A.  Smith  as  special  assistant  for  the  north-western 
part  of  the  State.  Over  a  hundred  pages  are  devoted  by  Prof 
Thomas  to  insects  injurious  to  corn;  an  excellent  report  by  Miss 
Smith  relates  also  to  corn  insects  and  to  the  maple-tree  bark* 
louse,  while  the  second  half  of  the  report  is  devoted  by  Prof 
French  to  a  description  of  the  butterflies  and  moths,  with  their 
caterpillars,  especially  injurious  in  Illinois.  The  volume  is  well 
calculated  to  int?erest  and  instruct  the  people  of  the  West  in 
economic  entomology,  and,  we  think,  is  an  improvement  on  last 
year's  report. 

Lockyer's  Guillemin's  Forces  of  Nature.* — By  its  general 
accuracy  of  statement,  simplicity  and  clearness  of  style,  and  the 
excellence  of  the  wood-cuts  and  full  page  illustrations,  this  work 
in  its  English  dress,  will  commend  itself  to  those  naturalists  who 
wish  to  broaden  their  field  of  study  and  to  ascertain  the  nature  of 
the  environment  by  which  the  life  of  the  globe  is  surrounded. 
Frorti  many  points  of  view  the  naturalist  and  geologist  will  need 
to  review  and  utilize  his  knowledge,  or  if  that  be  wanting,  acquire 
some  idea  of  the  physical  phenomena  of  nature. 

'^Seventh  Report  of  the  ttate  Entomologist  on  the  Noxious  and  Bene/iciai  Insects  fij 
the  State  ot  Illinois.  Secoftd  Annual  Report.  By  Cyrus  TmoMas,  Ph.D.,  SUte 
Emomt>lo<;ist.     Spiin^ticld,  III.,  1878,.     8vo,  pp.  290. 

^  i he  forces  of  yature.  A  ptipular  iniroduclinn  to  the  >tucly  of  Physical  Plie- 
noincna.  Hy  Aiiie:.lec  Uuillemin.  Translalcd  from  the  French  by  Mrs.  NORMAV 
LucKYKR,  and  ediud  wiih  addition^  and  notes  by  J.  Norman  lloCKYER,  F.R.S. 
llhis; rated  by  nearly  five  hundred  engravings.  London,  Macmillan  &  Co.,  1S77. 
8vo,  pp.  725.     i>S  nunibeis,  one  bhdling  a  number. 
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The  work  after  having  had.  as  the  Knj;lish  pubUshers  claim,  an 
•*  cnuritK^us  circulati(>ii  "  in  France,  and  two  very  hirj^e  editions  in 
En^laml.  is  repubhshed  in  ICn^land  in  eighteen  p;irts.  "  at  about 
hall*  the  original  cost."  It  is  divided  into  seven  books,  treating 
of  t;ravity  and  attraction,  sound,  h<;ht  and  color,  heat.  ma}:^netisni 
and  electricity,  the  rainbow,  the  rise  of  clou<ls  and  fo^s,  and 
atmospheric  meteors,  with  a  full  index.  A  brief  apjK-ndix  con- 
tains the  reprint  of  a  pa|KT  by  I*rof.  Henry  Draper  on  the  dis- 
covery of  oxygen  in  the  sun  by  ph<)to|;[raphy,  and  a  new  theory 
of  the  solar  sjieclrum. 

Lettek  from  (.).  C.  Marsh,  etc.,  rRAXSMirriNG  the  report  on 

THE   SCIEMIFIC    SURVEVS    OF    THE    TERRITORIES.  ETC.* — We   havc 

received  a  copy  of  this  document,  which  consists  of  the  report  of 
a  committee  which  was  ap|K>inted  by  Prof.  ().  C.  Marsh  under 
the  following;  circumstances:  Certain  persons,  not  friendly  to 
some  rf  the  I.'.  S.  (jeolo<;ical  Surveys  as  at  present  constituted, 
surcecded  in  having;  included  in  the  Sundr>*  Civil  Appropriation 
I^ill.  of  June  30.  1S7S.  the  f(»Ilowing  clause: 

"  And  the  National  Academy  of  Sciences  is  hereby  recjuired, 
at  their  next  meeting,  to  take  into  consideration  the  methods  and 
expenses  of  conductinj^  all  surveys  of  a  scientific  character  under 
the  War  or  Interior  I)e|)artment.  ami  the  surveys  of  the  Kind 
Office,  antl  to  rejH^rt  to  Congress  as  soon  thereafter  as  may  be 
practic.ible.  a  plan  for  surveym^  and  mapping  the  Territories  of 
the  United  States  on  such  j^eneral  system  as  will,  in  their  judg- 
ment, secure  the  be>t  results  at  the  least  possible  cost ;  and  also 
to  recommenil  to  C'oii^ress  a  suit.ible  plan  for  the  publication  and 
distril>utic»n  <if  the  reports,  maps  and  documents,  and  other  results 
of  siiil  survevs." 

In  pursuance  of  thi-  aet.  Prof  Marsh,  who  is  acting;  president 
of  the  Academy,  pentiin;^  the  appointment  of  Prof.  Henry's  suc- 
cessor, selectetl  a  committee  c«)nsistin{^  of  six  gentlemen  who 
were  not  jXTsonally  ci»nn<:cle<l  with  the  surveys.  <  )f  the  seven 
members  of  the  committee.  f*»ur  were  geoloj^ists,  of  whom  the 
two  younger  and  more  capable  members  were  known  to  desire 
changes  in  the  personnel  of  some  of  the  surveys.  In  accordance 
with  the  constitution  of  the  National  Academy,  a  committee  may 
be  appomted  in  the  interval  of  the  meetings,  in  response  to  a 
request  of*  Conj^ress.  and  such  committee  is  not  required  to  refer 
to  the  Academy  for  advice  and  assistance,  but  reports  its  conclu- 
sions to  Conj^ress  direct,  and  its  prcceedinj^s  to  the  next  meeting 
of  the  Academy.  It  is  evident  that  reports  made  in  this  way  lose 
much  of  their  authority  as  utterances  of  the  Academy.  espKrcially 
when,  as  in  the  present  instance  it  has  ju.st  been  deprived  of 
its  president  and  has  not  yet  secured  the  services  of  a  suc- 
cessor. 

•/r/.Vf  tt  -m  O.L.  .\f.i»ih.-,  „e  ^ff  i  ifnt %inj  ^i^ttHf^  ^reiuuntof  the  Xtxtwnal AkUti 
em\  ./  A  ten^ei,  tr.tn-mi.'ttn^.  tn  obeJirnre  f*'/.i7v,  the  Rep^frt  on  the  ScieHitJif  Sarfey-i 
of  tke  Ttrr.tKfie    mode  t\  the  Xat   A<:ad€m\' of  S^\€%ut\^     ScwA^  Nl\>.  \Sv>c,»^vi.  v\, 

^  mm 


36  Recent  Literature,  Qanuary, 

The  report  of  the  committee  makes  three  recommendations  ;  as 
follows :  First,  that  the  geodetic  surveying  of  the  Territories  of 
the  United  States  be  placed  in  the  hands  of  one  organization,  and 
that  that  one  be  the  United  States  Coast  Survey,  which  they  also 
propose  shall  be  transferred  to  the  Interior  Department.  Secondly, 
that  all  of  the  existing  geological  and  geographical  surveys  be 
abolished,  and  that  a  new  organization  be  created  under  the  In- 
terior Department,  to  be  called  the  United  States  Geological  Sur- 
vey. Thirdly,  the  limitation  of  the  duties  of  the  Land  Office  to 
questions  relating  to  the  disposition  and  sale  of  public  lands,  their 
titles,  the  records,  etc. 

At  first  sight  there  is  a  simplicity  and  harmony  about  the  plan 
thus  recommended,  which  is  pleasing  to  one's  sense  of  order  and 
fitness.  The  proposition  for  the  unification  of  all  geodetic  work 
is  every  way  reasonable,  and  we  hope  to  see  it  adopted.  So,  also, 
with  the  plan  of  conduct  of  the  Land  Office.  But  as  regards  the 
geological  work  proper  of  the  country,  there  is  no  such  reason  for 
consolidation.  If  the  work  be  well  done,  it  matters  not  to  how 
many  organizations  it  be  confided,  provided  it  be  not  duplicated, 
and  of  this  there  is  now  no  danger.  In  fact,  in  view  of  the  utter 
absence  of  reasonable  grounds  for  the  committee's  proposition  on 
this  head,  we  seek  for  the  presentation  of  some  in  the  report,  but 
in  vain.  We  have  now  three  or  four  extensive  and  complex  or- 
ganizations fully  equipped  at  great  expense,  and  ably  manned,  all 
doing  work  which  is  the  admiration  of  the  older  countries,  as 
well  as  of  our  own,  which  this  committee  proposes  to  snuff  out  of 
existence.  And  this  while  they  are  in  the  midst  of  their  useful- 
ness, and  preparing  to  bring  out  work  which  is  the  result  of  years 
of  preparation.  The  proposition  seems  especially  absurd  in  view 
of  the  other  fact,  that  the  term  of  existence  of  Government  su- 
pervision of  this  work  is,  at  most,  limited.  One  portion  after  an- 
other of  the  territory  west  of  the  looth  meridian  will  be  entering 
the  Union  as  States,  and  then  the  sustenance  of  the  geological 
surveying  will  fall  to  the  State  Governments.  It  does,  therefore, 
.seem  particularly  unnecessary  to  create  a  new  body  for  this  ob- 
ject at  this  time.  We  can  only  account  for  the  proposition  in 
view  of  the  universal  truth  that  **  some  men  labor,  and  other 
men  enter  into  their  labors." 

The  following  summary  includes  the  more  important  objections 
which  occur  to  us : 

(i.)  The  surveys  as  they  now  exist  are  the  results  of  private 
effort  and  energy,  and  the  force  of  personal  interest  on  the  part 
of  their  directors  is  an  important  element  in  their  success.  Re- 
move this,  and  much  of  their  working  power  is  gone. 

(2.)  The  territories  will,  before  many  years,  become  States,  and 
the  services  of  the  General  Government  in  surveying  will  be  su- 
perseded by  the  State  Govenments.  It  is  therefore  unnecessary 
to    create  a    new  organization  to   accomplish   a  work  which  is 
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now  in  large  part  completed,  and  for  which  competent  organiza- 
tions already  exist. 

(3.)  The  present  organizations  are  abundantly  capable  of  doing 
the  work,  in  the  opinion  of  competent  critics  in  America  and 
Europe. 

(4.)  The  existence  of  several  distinct  organizations  is  a  guar- 
antee of  better  work  than  where  but  one  exists.  The  emulation 
which  exists  between  different  surveys,  and  the  constant  neces- 
sity for  preserving  each  other's  respect,  secures  a  high  standard  of 
work,  and  prevents  the  development  of  a  Beaurocracy  which  is 
foreign  to  our  methods  and  tastes. 

15.)  The  objection  raised  on  account  of  the  duplication  of  work, 
ceases  to  exist  with  the  proj^r  division  of  territory  between  the 
Sur\'cys. 

(6.)  Xo  department  of  the  U.  S.  Government  should  be  pre- 
cluded from  entering  on  any  geological  or  other  scientific  work 
germane  to  its  objects. 

(7.)  The  more  numerous  the  surveys,  the  more  numerous  the 
avenues  of  publication  of  scientific  work,  an  advantage  highly  ap- 
preciated by  the  savants  of  the  country. — H.  D.  Cope, 

Ke:kni  Books  and  PAMFHLErs. — The  Aiii.\teur\  liandl>ook  of  I*racticAl  Infor- 
mattun  foi  the  Workshop  and  Laboratory.  New  York,  The  liidu!»trial  Publication 
Co.,  187S.     iimo,  pp.  44. 

Note  Kectiticative  kur  quelques  Di|4^res  Tertiaires  et  en  particulier  sur  un  diptdre 
de»  marne^  tertiaires  imiocene  infineur)  de  Chadrat  (Auver^ne)  La  Protomyia 
Ou^talett  qui  ilcvra  <».  ap|>eier  PIccia  Oustaleti.  Par  M.  Charles  Brongniart.  (Ex- 
trait  du  Bulletin  Scientihque  du  department  du  Nord.)     Avril,  1872$.     8vo,  pp.  9. 

Note  sur  un  n<iuveau  Genre  d'Onhoptirc  Fossile  de  la  Kamille  den  Phaimien» 
pruvenant  de^  lerrain^  supra- houi Hers  de  Cummentry  (Allier)  ( Protophasma  Du- 
mo^ii-.     Par  M.  Charles  Brun^^iiiart.     8vo.  pp.  10,  I  plate. 

Teratol(>t»y,  or  the  Science  of  Monsters.  By  M.  M.  Walker,  M.D.  A  Lecture 
tleiivered  l^fore  the  Hahnemann  Medical  College  of  Philadelphia,  Jan.,  1878.  8vo, 
pp.  13.     Illu*>trated. 

On  the  .\nimal  of  .MillefMira  alcicornis.     By  \Vm.  Worth  Rice.    1  From  the  Ameri 
can  Jiiurnal  of  Science  an<i  Arts,  Vol.  xvi,  Sept.,  1878.     8vo,  pp.  3.     Illustrated. 

Ni>tes  on  CUdtxrera.  By  Edward  A.  Btrge,  Ph.D.  Re.id  Dec,  1877.  Printe<l. 
«ith  additions,  Nov.,  1S78.     8v«i,  pp.  33,  2  plates. 

The  Entomological  WriiingN  of  John  L.  I^Conte.  Compileil  by  Samuel  Hen- 
sh:i«r.     Edited  by  George  Dimmock.     Cambridge,  Nov.,  1878.     8vo,  pd  II. 

The  W».<Hlruff  Exi>eilition  Round  the  WoiM.  1S79-1880.  Cambridge.  Printed 
at  the  kivcr^i<le  Prcs>,  1878.     8vo,  pp.  52. 

Not**  i'n  the  CnlMr*  of  ihe  British  Caterpillars.  By  Sir  John  Lubbock.  (Read 
Feb.  «».  187.H.  Trails.  Eni.  Sht.     Part  iii,  (Xtolier. )    8vo,  pp.  19. 

Caiali>gue  of  the  Birds  of  St.  Vincent,  from  collections  made  by  Mr.  Fied.  A. 
Oler,  under  the  directions  of  the  Smiihsnnian  Institution,  with  his  notes  thereon. 
By  Cieo.  N.  Laurence.  8vo,  pp.  1K5-198.  (Ext.  from  Proc.  U.  .S.  National  Mus.) 
Washingtim,  1878. 

Birds  of  the  Colorado  Valley.  A  repositor\'  of  scientific  and  popular  information 
concerning  North  American  Ornithology.  By  Elliott  Coues.  ]*art  i,  Passcres  to 
l^niidx.  Bibliographical  Ap|)endix.  70  illustr  iiions.  8vo,  pp.  833.  (Dept.  fif 
Interior.  C  S.  (je-il.  and  Geog.  Survey  of  the  Terrtiories.  Miscel.  Publications 
N.).  1 1. 1  Wa.shington,  (»ov.  Printing  Office,  1S78.  From  I>r.  F.  V.  Ilaydcn,  U.  S. 
<»ct)*.i»gi«.|. 
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Catalogue  of  the  Birds  of  Dominica,  from  collections  made  for  fhe  Smithsonian 
Institution  by  Frederick  A.  Obcr,  to;;eiher  with  his  notes  and  observations.  By  Geo. 
N.  Lawrence.  8vo,  pp.  48-69.  (Extract  from  Proc.  U.  S.  National  Mus. )  Wash- 
ington, 1878. 

Descriptions  of  supposed  new  species  of  Birds  from  the  Islands  of  Granada  and 
Dominica,  West  Indies.  By  Geo.  N.  Lawrence.  ( From  the  Annals  of  the  New 
York  Academy  of  Sciences,  Vol.  i.  July,  187S).     From  the  author. 

Ichthyologische  Beitrage  (vi).  From  Vol.  Ixxvii  of  the  Sitzb.  der  K.  Akad.  der 
Wissensch.  I.  Abth.,  1878.  8vo,  pp.  14,  Taf.  iii.  The  same  (vii).  From  VoL  Ixxviii, 
ibid.     8vo,  pp.  24,  1878.     By  Dr.  Franz  Steindftchner.     Vienna.     From  the  author. 

Note  sur  ['absence  du  Systeme  Diestien  aux  environs  de  Bruxelles,  ct  sur  dcs 
observations  nouvtlles  relatives  au  Systeme  Lsekenien.  Par  G.  Vincent  et  A.  Rutot. 
8vo,  pp.  13.     Li6ge,  1878.     From  the  authors. 

Palioethnologie  ou  L' Antiquity  de  L' Homme  dans  les  Al pes- Mari times.  Par 
Emile  Riviere.  Planches  en  chromolithographie  par  J.  Pilloy,  gravures  sur  hois  par 
Guzman.  4to.  Livraisons  i,  ii,  iii.  Paris,  J.  B.  Balli^re  et  Fils,  i878--79*  From  the 
author. 

Keleve  des  .Sondciges  executes  dans  le  Brabant  par  M.  le  Baron  O.  Van  trtlKMU, 
prec6d6  d'une  Notice  (ieologi(}ue  sur  ce>  Sontla^cs.  Par  G.  Vincent  el  A.  Kutot, 
8vo,  pp.  35.     Lidge,  1878.     From  the     ulhors. 

Description  de  quelques  Esjxiccs  nouvellcs  de  la  Craie  de  I'Est  du  Bassin  de  Paris, 
Par  le  Dr.  Charles  Barrois  et  Jules  de  Guerne.  8vo,  pp.  42-64,  pl.  iii.  (Ext.  Ann. 
Soc.  Geol.  du  Nord.)     Lille,  1878.     From  the  authors. 

Description  de  la  Faune  de  TEtage  I^ndenien  inferieur  de  Belj^ique.  Par  G. 
Vincent.     8vo,  pp.  52,  plates  10.     Bruxelles,  1878.     From  the  author. 

Communication  sur  les  Ossements  Fossiles  des  Terrains  Tertinries  inferieurs  do 
Environs  de  Reims,  faite  i  la  Soci^tc  <i'Histoire  Naturelle  de  Reims.  Par  M.  le 
Dr.  Lemoine,  le  8  Mai  1878.  (Mammiferes. )  8vo,  pp.  24,  planches  v.  Reims. 
1878.     From  the  authur. 

/address  of  \Vm.  Spottiswoode,  Esq.,  etc.  President  of  the  British  Association  for 
the  Advancement  of  Science.     Dublin  meeting,  1875^.     Svo,  pp.  34.      London. 

Animal  Intelligence,  an  evening  lecture  delivered  before  the  British  Association  at 
Dublin,  August  16,  1878.  By  Geo.  J.  Romanes,  M.A.,  F.LS.  Svo,  pp.  23.  Lon- 
don, Taylor  &  Francis,  1878. 

A  Century's  Progress  in  ZoiJlogical  Knowledge.  Address  in  the  Department  of 
Zodlogy  and  Bjtany  of  the  British  Association,  Dublin,  1878.  By  William  Henry 
Flower,  F.R.S.,  President  of  the  Section.     8vo.  pp.  9.     I.,ondon. 

An  Address  delivered  m  the  Depirtment  of  Geology  of  the  British  Association, 
at  Dublin,  1878.  By  John  Evans,  D.C.L.,  F.R.S.,  etc.  8vo,  pp.  23.  London,  Vir- 
tue &  Co. 

The  Geological  History  of  New  York  Island  and  Harbor.  By  Prof.  J.  S.  Ncw- 
l>erry,  of  Columbia  College.     8vo,  pp.  20.     New  Vork,  1878.     From  the  author. 

Descriptions  of  New  Palaeozoic  Fishes.  (Ext.  from  the  Annals  of  the  N.  V. 
Acad,  of  Science,  Vol.  i.  No.  6.)      From  the  author. 

A  Cla.ssified  List  of  Lower  Silurian  Fossils,  Cincinnati  Group.  By  J.  Mickle> 
borough  and  A.  G.  Wcthcrby,  July,  1S78.  8vo,  pp.  26.  Cincinn;ui.  From  the 
authors. 

The  General  History  of  the  Cephalopods,  Recent  and  Fossil.  By  Miss  Agnes 
Crane.     Svo,  pp.  16.     Brighton,  187S.     From  the  authoress. 

On  Saurocephalus.  By  \Vm.  Davies,  F.G.S.  (Ext.  from  the  Geolog.  Mag.,  No. 
6,  June,  1878.)     Svo,  pp.  8  and  i  plate.     From  the  author. 

Address  of  Prof.  Maxwell  Simpson,  M.D.,  F.R.S.,  before  the  Chemical  Seciion 
(British  As.sociation).     Dublin,  1878.     Svo,  pp.  6.     From  the  author. 

Les  Richesses  Min^rales  du  Turkestan  Rus^e.  l*ar  J.  Mouchketoff.  410.  pp.  32, 
with  map.      Paris,  1878. 

Apercu  des  Richesses  .Mincr.ile>  dc  la  Russ'e  D'Eun>;ie.  Public  par  Ic  I>e|^rt- 
ment  dcs  Mines  du  Ministeres  du  Dnnainc  dc  I'Etat,  F.xiH>Niii.)n  Univcrselle  de  Paris 
en  187X.     4to,  pp.  151. 
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'Ihe  K<rl!!r  Rini»e  of  the  (Ircat  Like  District  of  North  America.  By  T.  C. 
Cii.uiitK>i.in.  State  ifcolo^Kt  of  \Vi<(ciiii>iii.     8vi),  pp.  20,  with  map.     Paris,  1S7S. 

N'»!c  Mir  Ic  (Jrcs  <lc  Hijjnolcs  (C)rne).  Par  M.J.  Moricre.  8vo,  pp.  15,  wi:h 
pl.itc.     c'acn.  1S7S.      From  the  .lulhor. 

•*  1. 1  (Tirtc  (fC>lo;»if|uc  "Jc  la  Stii  ic  "  cl  sc-*  rnvois  a  TExposition  Univcr^cllr  tic 
P.iris  en  1S7S.  avfc  u  ic  «locripiioii  succincie  «lcs  Formations  Gcolojriqucs  He  la 
S«t»lo.     Svti,  pp.  57.     Stockholm,  1878. 

Intnrni  all  i  H.ilrni  previ  in  Tar.into  nel  Fchhrajo,  1877.  Memoria  flel  Dr. 
tiar.ft-M  »  (ii'.o  t.     41. ».  pp.  47,  with  pLilc*.      N  iplc'»,  1S7S.      From  the  author. 

I'll.vontiilo^i- .li  nullelin.  No.  ^n.  C«>ntrilMilion  l«>  the  Verlehratc  F.iun.i  of  the 
Mio  riu-  iif  Orcjjon.  15y  K.  D.  ('  »|Kr.  (Reui  l>eft>rc  the  .\ni.  PhiU>^.  S  »cieiv,  N«»v. 
i>.  1S7.S  I     8vo,  pp.  ih.     From  ihe  author. 

N«»if  -^ur  un  nnuvcau  jjenn*  «lc  reptile  <ic  la  F.imille  <lc-*  tteckoticns;  an<l  Sur  un 
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ciKNERAL  NOTES. 

BOTANY. 

A*-MK  i\ii(»N  or  AN  Inconsi'Iciols  Corolla  with  pROXERor.VN- 
oi'-nh.no(;,\MYiN  iN^Ecr-FKKTiLiZKD  Flowers. — Mr.  A.S.Wil.SOIl. 
.11  the  la^t  mcftinj^of  the  British  associaMon,  read  a  p.ipcron  this  .sub- 
ject. 1  le  >aid  that  there  is  a  cla.ss  of  flowers  represente<1  by  the  com- 
mon fi;^wort  '\Sihrophulana  nodosa)  which  arc  shown,  by  their  se- 
creting nectar  .md  emitting  odors,  to  be  dejKMidant  on  the  visits 
of  insects  for  thL'ir  fertiliz.ition.  and  not  on  the  wind,  and  vet  do 
not  possess  a  conspicuous  colored  or  marked  corolla  for  the  guid- 
ance of  insects  to  the  flowers.  Moreover,  the  flowers  are  in  them 
not  massed  to<jetherto  j^iiin  additional  conspicuousness, as  in  highly 
colored  flowers,  like  heaths,  foxgloves,  gladiolus,  etc.  Highly 
colored  conspicuous  flowers  are  usually  proteranhous,  /.  *•. 
the  anthers  are  matured  before  the  stigma,  and  as  flowers  are  us- 
ually devel«){X!d  from  below  upwards,  it  follows  that  in  any  given 
plant  the  lower  flowers  will  have  shed  their  pollen  and  have  their 
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stigmas  ready  to  receive  it  by  the  time  the  upper  flowers  are  be- 
ginning to  shed  their  pollen.  In  this  inconspicuous  class,  on  the 
other  hand,  the  lower  flowers  will  be  in  the  second  or  male  stage 
when  the  upper  flowers  are  as  yet  in  the  younger  or  female  stage. 
Now  it  is  clear  that  an  insect  visiting  such  flowers,  must  adhere 
to  the  habit  of  the  bee,  which  invariably  begins  at  the  lower  flower 
on  a  stalk  and  goes  upwards,  taking  each  flower  in  regular  suc- 
cession. By  this  means  it  invariably  enters  first  a  female  flower 
and  there  deposits  the  pollen  it  brings  with  it  from  another  plant. 
Were  the  bee  to  reverse  this  order,  the  whole  elaborate  arrange- 
ments of  many  plants  for  cross-fertilization  would  be  upset,  for  the 
bee  would  simply  transfer  pollen  from  the  upper  male  flowers  and 
deposit  it  on  the  lower  female  ones.  This  would  be  fertilization 
by  flowers  of  the  same  plant,  and  this  Mr.  Darwin  has  shown  to 
be  little  or  no  better  than  self-fertilization.  In  the  case  of  the  in- 
conspicuous flowers,  where  the  opposite  condition  obtains,  a  bee 
would  frustrate  fertilization  by  adhering  to  its  ordinary  ascending 
habit.  Mr.  Wilson's  observations  of  a  wasp  visiting  these  plants 
indicate  that  the  wasp  begins  at  the  top  flower  and  proceeds  down- 
wards— so  that  they  are  adapted  specially  to  such  insects,  and 
as  wasps  are  generally  predatory  in  their  habits,  and  not  entirely- 
vegetable  feeders,  as  bees  are,  it  is  probable  that,  like  other  car- 
nivorous creatures,  their  perceptions  of  vision  and  scent  are  keen- 
er; hence  wasps  can  probably  find  these  obscure  flowers  quite  as 
easily  as  a  bee  can  a  highly-colored  one.  The  plant,  therefore, 
•  finds  that  the  material  can  be  more  economically  utilized  thain  in 
the  production  of  a  colored  corolla  just  as  in  the  case  of  self- fer- 
tile cleistogamic  flowers. 

Botanical  News. — At  the  last  meeting  of  the  British  Associa- 
tion Mr.  A.  S.  Wilson  read  some  notes  on  dimorphic  plants. 
The  plants  referred  to  in  this  paper  were  Erytlircea  cejitaurium, 
which  appears  from  a  microscopic  examination  of  the  pollen  to 
be  a  dimorphic  plant  like  the  primrose  or  bog-bean ;  and  Silene 
acaulis,  which  presents  three  forms — a  male,  having  stamens  only, 
a  female,  with  rudimentary  stamens  and  perfect  pistils,  and  a  per- 
fect hermaphrodite  form,  having  both  complete.  In  this  respect 
it  resembles  ^".  inflata,  which,  according  to  Axell,  is  triceciously 
polygamous. 

Mr.  Wilson  also  remarked  on  "Some  Mechanical  Arrangements 
Subserving  Cross-Fertilization  of  Plants  by  Insects."  This  pa- 
per had  reference  to  the  three  plants,  Vinca  minor,  Pinguicula  zuii- 
garis,  and  foxglove — and  was  a  description  of  latch-like  arrange- 
ments in  the  latter  two,  and  a  knee-shaped  bend  in  the  first,  which 
when  depressed  by  an  insect  entering  the  flowers,  cause  the  pollen 
to  be  deposited  on  the  insect,  and,  in  the  case  of  Vinca ^  to 
smear  the  pollen  with  viscid  matter  from  the  circumference  of  the 
curiously-shaped  disc  forming  the  lower  part  of  the  stigma. 

Dr.  Bayley  Balfour  referred  to  certain  peculiarities  in  the  struc- 


!  879-1  Zoology,  41 

ture  of  the  Naiidacca,  He  especially  described  the  arrangement 
of  leaves  in  the  genus  Hehphila,  In  this  marine  tropical  phnaeo- 
gam.  the  stem  is  a  creeping  jointed  rhizoma;  at  each  joint  occurs 
a  jjair  of  sheafing  scale  leaves.  No  foliage  leaves  occur  on  the 
main  axis.  In  the  axil  of  one  scale  leaf  of  each  pair  arises  eccen- 
trically a  lateral  secondary  shoot,  which  is  a  jointed  rhizoma  like 
the  parent,  and  the  first  pair  of  leaves  upon  it  is  a  pair  of  foliage 
leaves,  the  succeeding  leaves  on  this  axis  are  all  scale  leaves. 
From  these  secondar\'  axes  tertiary  ones  arise,  which  again  re- 
peat the  process.  Thus  the  foliage  leiives  in  these  plants  only  oc- 
cur as  the  first  pair  of  leaves  on  the  lateral  shoots.  This  is  prob- 
ably unique  in  the  vegetable  kingdom.  Tlie  homologies  of  the 
parts  of  the  male  and  female  flowers  were  also  pointed  out. 

The  BulUtin  of  the  Torrey  Botanical  Club  for  October  (which 
was  late  in  coming)  contains  several  notes  by  Messrs.  Katon, 
Underwood  and  Gilbert,  on  the  ferns  of  the  United  States. 

In  the  Hotaftival  Gazette  iox  November.  Fendler's  Ferns  of  Trini- 
dad are  noticed  by  Prof  Eaton.  The  leaves  of  Darlingtonia  cali- 
forttica  and  their  two  secretions  are  described  by  Mrs.  R.  M. 
Austin. 

ZOOLOOY. » 

O.N  THE   OrKJIN  of  BiL.XTERAL    SYMMETRY  AM)    THE  NUMEROUS 

Segments  of  the  Soft  Rays  of  Fishes. — As  is  well  known,  the 
soft  fin-rays  of  Acanthopterons  fishes  and  all  or  most  of  the  fin- 
rays  of  Malacopterygians,  are  composed  of  two  bilaterally  sym- 
metrical ossified  and  more  or  less  completely  segmented  halves, 
semicircular  in  section,  each  having  a  groove  on  its  inner  face  to 
receive  between  them  a  cartilaginous  medulla.  Their  embryo- 
logical  history  shows  that  the  process  of  ossification  is  progressive 
from  without  inwards,  or  in  the  language  of  recent  authorities  it 
may  be  styled  ectosteal. 

Viewed  in  a  non-teleological.  or  in  the  light  of  what  seem  to 
be  the  probable  mechanical  (dynamical)  differentiating  causes,  their 
origin  becomes  extremely  simple.  No  type  of  vertebrate  limb 
has  such  exceedingly  short  and  numerous  segments  in  relation  to 
its  total  length.  In  extreme  contrast  with  them  we  may  place  the 
digital  wing-elements  of  the  Cliifoptera  and  l^erosautia,  and  of 
these  it  may  be  said  no  vertebrate  tyixrs  exhibit  such  excessive 
elongation  of  the  digital  elements  in  proportion  to  their  aggre- 
gate length.  Contrasting  their  habitual  modes  of  use  in  relation 
to  their  surroundings,  we  find  the  media,  water  and  air,  in  which 
the  two.  respectively  fins  and  wings,  are  used  differ  as  widely  in 
res[x.*ct  to  density.  That  such  difference  in  structure  should  ac- 
company such  widely  differing  conditions  would  seem  to  be 
caused  by  those  conditions.  Then,  like  those  t3'pes  which  peram- 
bulate over  approximate  planes,  there  are  no  definite  points  of  im- 

*  riic  «irpartinent>  «»f  Ornithology  aiul  Mammalogy  ;irc  conducted  by  Dr.  Ei.i.loi  r 
Cot  Ks.  \\  s.  A. 
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pact,  hence  we  find  no  specialization  of  structure  for  counteract- 
ing, or  rather  for  preventing  injuries  which  such  impacts  might 
cause,  as  we  find  in  hoofs,  corneous  pads  or  soles,  nails  and  claws, 
but  ihc  whole  impinging  surface  of  the  osseous  supporting  struc- 
ture is  differentiated  or  developed  in  degrees  ;  in  general  terms  it 
is  most  developed  proximally  and  gradually  shades  off.  becom- 
ing least  developed  distally.  Again,  in  the  fish  but  little  osseous 
tissue  is  found  developed  anywhere  except  in  opposition  to  the 
lines  of  greatest  mechanical  resistance  encountered  in  locomotion, 
so  that  paradoxical  as  it  may  appear,  it  looks  as  though  the  means 
of  locomotion  have  actually  been  cumulatively  and  phylogeneti- 
cally  developed  by  the  means  used  to  effect  the  movements.  In 
this  way  we  may  probably  explain  the  bilaterally  symmetrical 
disposition  of  the  osseous  part  of  the  soft  rays  which  are  thickest 
where  the  resistance  is  theoretically  the  greatest.  On  the  other 
hand,  the  volant  types,  which  are  provided  with  interdigital  alar 
membranes,  have  their  bones  of  the  ordinar>'  type,  that  is,  ossified 
alike  on  all  sides,  hence  essentially  tubular;  in  the  Ptcrosauria  the 
walls  of  the  tubular  digital  bones  are  very  thin  but  dense,  which 
is  in  agreement  with  the  requirements  of  their  environments,  and 
is  probably  caused  by  them. 

As  a-  non-teleological  summary  the  following  principles    are 
derived  : 

1.  In  proportion  to  the  degree  of  resistance  or  density  of  the 
medium  traversed,  do  osseous  segments  tend  to  be  abbreviated 
and  vice  versa.  (This  tendency  is  only  overcome  by  means  of 
relatively  great  muscular  specialization,  as  in  the  long-limbed 
Anourous  Batrachians  and  Ungulate  Mammals,  but  even  here  the 
remote  impinging  elements  tend  to  become  shorter.) 

2.  The  tendency  to  the  development  of  osseous  structure  in  the 
lines  of  greatest  resistance  seems  to  be  an  invariable  phenomenon 
attending  the  exhibition  of  vertebrate  life  on  our  planet,  and  in 
this  way  bilateral  symmetry  of  the  osseous  halves  of  soft  fin-rays 
is  accounted  for,  and  on  the  self-evident  assumption  that  the  ryth- 
mical efforts  exerted  in  opposite  directions  in  overcoming  inertia 
are  potentially  alike,  the  morph'ological  effects  tending  from  this 
cause  to  be  repeated  on  opposite  sides  of  a  part  or  the  whole  of 
the  body  as  the  case  may  be.  The  general  truth  that  bone  is  de- 
veloped ecto-chondrially  is  accordingly  in  large  part  explained. 

The  segmentation  of  limbs,  of  the  notochord  of  arthropods, 
etc.,  into  series  of  phalanges,  vertebrae,  osteomeres,  neuromeres, 

myonieres,renomeres,antimeres,somites,  etc.,  becomes  clearly  sub- 
ordinate to  the  foregoing. 

It  will  be  apparent  to  those  familiar  with  a  sufficiently  great 
number  of  animal  types  and  structural  features  that  the  above, 
when  taken  together  with  the  doctrine  universal  of  mutual  retroac- 
tivity existing  between  living  forms  and  their  environment,  will 
explain   away  deductively  the  origin  of  a  great   majority  of  the 
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morpholrtfjic.il  features  of  those  living  forms.  A  so  modified  l-i- 
marckian  pliilosopliy  of  animal  differentiation  seems  reasonable, 
and  a  most  overwhelming  mass  of  evidence  exists  in  its  favor  ; 
varieties,  species,  genera,  etc  ,  presentinf;  only  the  milestones,  as 
it  were,  of  the  great  non-tcleoiogicil  and  universal  process  of 
evolution  by  means  of  knowable  and  discoverable  causes  orif^in- 
ating  in  the  mechanical  and  dynamical  conditions  which  surround 
living  organisms,  and  by  which  they  are  related  to  the  cosmos. 
Thi-;.  however,  goes  without  saying,  that  ty]x;s  may  not  be  more 
or  les-i  jjersittent  from  the  persistence  of  a  uniformity  of  condi- 
tions.— yuhn  A.  Ryder. 

Some  Nkw  Points  in  the  CoxsTRUcnoN  of  tiik  TnsdUEs  of 
\\\hh>heckeks. — The  tongue  of  the  wood|>ecker  is  long.  (lat. 
horny,  and  at  its  end  armed  with  a  number 
short  barbs,  liy  means  of  a  |>ecu)ijr  media 
ism  it  can  be  suddenly  pushed  nut.  so  as  to  reai 
far  beyond  the  point  of  the  bill.  The  two  ca 
tilaginous  appendices  to  the  hyoid  bone,  known 
as  '■  the  horns,"  are  curved  into  wide  archc.- 
each  horn  making  a  loop  down  the  neck,  and 
thence  bending  upwards,  sliding  around  the 
skull  down  on  the  forehead.  I'hrough  a  pe- 
culiar muscular  arrangement  of  the  sheaths,  in 
which  the  horns  slide,  they  can  be  retracted 
down  on  the  occiput,  and  will  then  work  as 
springs  on  the  base  of  the  tongue,  forcing  it  out 
with  great  velocity.  These  peculiarities  in  the 
construction  of  the  tongues  of  woodpeckers, 
have  long  been  known,  and  the  above  descrip- 
tion is  pretty  nearly  the  same  as  that  given  by 
Claus  in  his  "Grundziige  der  Zoologie." 

Some  years  ago  I  was  engaged  in  Sweden,  in 
preparing  i:o<JtomicaI  S()ecimens,  among  which 
Were  some  wix)dpeckers'  heads,  viz:  one  AW«  «"'f"i"'l  ..-1ii'»mi^ 
tiidadyliii,  two  /'.  martins  and  more  than  twcnt)'  !.i'|'|,,n'\'""'[^he'^'h..r"K 
/'.  vinJis.  {t.irniia  liiii;ii,<')  .iii'l 

In  every  one  of  them  I  noticed  a  peculiar  'ht>r  ■■i'ii-i>^i""i 
asymmetric  amm^emtnt  of  the  horns,  which,  ,,,  [|'u^..||,i'.,f  i"r,e  c.iv- 
ujton  re.iching  the  upper  part  of  the  skull,  met  iiy  i.m-ri.i  iiy  iiuni. 
in  a  broad  groove  of  its  surface,  and  following  the  "■""iisilUte. 
groove,  are  turned  towards  the  right  side  of  the  forehead,  running 
down  between  the  right  orbit  and  the  crest,  which  is  rai.sed 
along  the  median  line  of  the  lower  part  of  the  forehead,  slightly 
inclined  towards  the  right  side. 

In  /'.  tridactylm  aud  /'  martuis  I  found  tli.it  the  horns  end 
abi>ve  the  ba,-e  of  the  forehead.  Hut  in  /'  viridis  they  extend 
through  the  nasal  fossa  into  the  cavity,  which  i.*  •;«.\M«.\-i'i.'a-j  •Ow'^ 


44  General  Notes,  Qanuar>'', 

OS  intermaxillare,  their  ends  reaching  all  the  way  out  to  the  ex- 
treme end  of  the  said  cavity. 

Since  that  time  I  have  had  no  opportunity  of  making  further 
investigations  in  this  matter.  It  seems  probable  that  such  an  ar- 
rangement as  found  in  the  tongue  of  P.  viridis  would  enable  the 
bird  to  project  its  tongue  further  and  with  greater  velocity  than 
those  that  have  shorter  horns.  Therefore  I  would  suppose  that 
P.  viridis  feeds  on  larvae  which  live  in  the  deeper  parts  of  the 
wood  and  are  quick  in  their  motions.  This,  however,  I  must  ac- 
knowledge to  be  merely  a  supposition,  but  it  is  a  point  worthy  of 
the  attention  of  zoologists. — Dr.  Josiia  UndaJil, 

Amphioxus  and  Lingula  at  the  Mouth  of  Chesapeake  Bay. 
— In  his  account  of  a  foundation  of  a  zoological  laboratory  at  the 
mouth  of  Chesapeake  bay,  as  a  summer  school  of  instruction  for 
the  students  of  John  Hopkins  University,  Prof.  VV.  K.  Brooks,  in 
the  third  Annual  Report  of  the  University,  thus  speaks  of  the 
scientific  results  of  the  summer's  work,  and  of  the  discovery  of 
the  early  stages  of  Amphio.xus  and  Lingula.  We  shall  elsewhere 
notice  the  workings  of  this  laboratory  : 

*'  The  amount  of  advantage  which  zoological  science  can 
derive  from  the  discovery  and  description  cf  new  species  is  very 
slight  as  compared  with  that  which  is  gained  by  the  careful  study 
of  the  whole  life-history  of  any  form  of  life — old  or  new.  As 
this  work  can  be  done  only  where  the  living  animals  can  be 
had,  it  is  properly  laboratory  work,  as  distinguished  from  tnuseunt 
work,  or  the  identification  of  species. 

**  I  accordingly  made  no  attempt  to  find  and  describe  new 
forms,  but  devotc,*d  all  our  time  to  the  careful  study  of  a  few 
important  species  ;  selecting  for  this  purpose,  from  among  those 
which  were  abundant  at  our  station,  the  ones  a  knowledge  of 
which  is  most  desirable  to  science.  I  may  say,  however,  that  two 
of  the  forms  which  we  selected  for  careful  study  were  new  addi- 
tions to  the  fauna  of  this  region.  One  of  these,  Amphioxus,  was 
.studied  by  Mr.  Rice.  Amphioxus  is  a  small  worm-like  animal, 
the  lowest  of  the  vertebrates,  and  it  is  of  very  great  scientific 
interest,  since  it  has  preserved  many  evidences  of  a  relationship 
to  various  groups  of  invertebrates,  and  thus  sei-ves  to  bridge  over 
the  gap  which  was  supposed  by  Cuvier  and  Agassiz  to  separate 
the  vertebrata  from  all  lower  forms  of  life.  Its  embryology, 
which  may  be  termed  the  key  to  the  embryology  of  j^ll  the 
higher  animals,  has  been  ably  studied  by  several  of  the  most 
distinguished  zoologists  of  Europe,  and  a  number  of  papers  have 
appeared  upon  the  subject  within  a  few  years.  We  fortunately 
found  several  larvae  which  had  passed  beyond  the  stages  studied 
by  these  naturalists,  but  which  had  not  yet  acquired  the  adult 
characteri.stics.  Mr.  Rice  succeeded  in  keeping  these  alive,  and 
was  thus  able  to  supply  the  information  necessary  to  complete 
our  knowledge  of  its  development.      He  also  made  very  interest- 
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in^  observations  upon  the  habits  of  Amphioxus,  Amphioxus  has 
boon  found  upon  the  coast  of  North  Carolina,  and  last  winter  one 
of  the  assistants  of  the  Smithsonion  Institution  discovered  it  in  the 
Ik-rniudfis ;  until  this  summer  these  were  the  only  instances  of 
its  occurrence  upon  this  side  of  the  Atlantic. 

'*  Another  important  form  of  life  which  was  carefully  studied, 
is  IJniiuia,  one  of  the  BrachiojK>ds,  a  group  which  has  been  of 
^reat  importance  during  past  geological  periods,  but  has  now 
almost  entirely  disappeared.  IJtti^ula  itself  has  jxrrsisted  un- 
changed from  the  time  of  formation  of  the  oldest  fossiliferous 
rocks,  and  is  one  of  the  first  living  things  of  which  we  have  any 
knowledge.  As  Liftgula  has  not  before  been  found  under  cir- 
cumstances which  admitted  of  careful  study,  almost  nothing  was 
known  of  its  development,  but  I  was  able  to  trace  its  life  hi.^tory 
this  summer  from  a  very  early  stage  up  to  the  adult  form,  and  to 
show  that,  old  as  it  is.  each  individual,  from  the  time  of  the 
lower  Silurian  up  to  the  present  time,  has  transmitted  to  its 
children  a  developmental  record  which  proves  that  Lingula  itself 
is  the  descendant  of  a  much  older  form." 

Singular  Habit  of  a  Mki.oid  Bkktle. — I  have  noticed  for  the 
past  two  .seasons  a  singular  iiabit  of  one  of  the  Meloid  l)eetles, 
Ificrama  stanshurii,  which,  so  far  as  I  am  aware,  seems  some- 
what at  variance  with  the  known  habits  of  this  familv.  Previous 
to  the  spring  of  1877  this  beetle  was  very  rarely  taken,  and  is 
yet.  I  believe,  not  common  in  collections.  In  April  of  that  year 
a  few  were  caught  on  the  Kansas  plains,  slowly  flying  over  the 
uplands  on  warm  sunny  day.s.  In  the  latter  part  of  the  month, 
however,  a  number  of  specimens  were  obser\'ed  in  the  bottom  of 
a  wagi»n  bed  that  had  been  used  to  collect  buflalo  bones  for  the 
market ;  upon  further  investigation  large  quantities  were 
obtained  from  the  decaying  buffalo  and  antelope  bones  un  the 
high  prairies.  They  chose  only  the  cancellous  tissue  of  the  limb 
bones,  or  more  esjK'cially  the  ethomidal  and  sphenoidal  regions  of 
the  skull  in  weathered  skeletons.  None  were  ever  taken  after  the 
latter  |)art  of  May.  In  e.irly  May  of  the  present  year  several 
were  taken  from  a  decayed  railroad  tie  in  the  vicinity  of  Como. 
Wyoming;  one  female  having  apjxirently  just  deposited  a  mass 
of  eggs  in  a  warm  fissure. 

The  large  number  upon  the  plains,  both  of  spocici  and  indi- 
viduals, in  this  genus,  together  with  Meloc,  Nomaspis,  Macrobasis, 
Epicauta,  Pyrota,  Zonitis,  Ncmognatha  and  Gnathium,  and  the  par- 
asitism of  several  of  these,  as  shown  by  Prof  Riley,  upon  the 
locu.sts.  will  render  a  further  elucidation  of  the  habits  of  Tricrania 
an  interesting  one. — 5.  \V.  IVilliston, 

Nkw  Cakcinological  Papers. — Mr.  E.  J.  Mier<,  of  the  British 
Museum,  publishes  a  **  Revision  of  the  Hippidca  *  in  the  Journal 
of  the   Linnx*an  Society,  Vol.  xiv,  in  which  he  enumerule  sv^ 
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genera  and  twenty-two  species  from  the  whole  world.  This 
author  rejects  Dana's  view  of  placing  these  Crustacea  imniedi- 
ately  beneath  the  Corystoidca,  but  would  rather  follow  Lamarck 
and  Milne  Edwards  and  connect  them  with  the  Oxystomatous 
Crustacea  through  the  family  Raninidae. 

These  Crustacea  are  represented  on  our  coast  (south  of  Caf)e 
Cod  by  Hippa  talpoida  Say,  which  our  author  is  inclined  to  con- 
sider the  same  as  Hippa  emeritus o{  Fabricius  {Cancer  emeritus  L.). 

A  second  paper  by  the  same  author  on  a  collection  of  Crus- 
tacea from  the  Gulf  of  Akabo,  at  the  northern  extremity  of  the 
Red  Sea  (Annals  and  Mag.  Nat.  Hist,  Nov.,  1878),  has  some  inter- 
esting remarks  upon  some  species  of  the  difficult  genus  Trapezia. 
— y,  S,  Kingsley,  Providence,  R.  /. 

Mode  of  Drinking  of  the  Red  Squirrel. — In  a  late  camping 
excursion  in  the  wilderness  of  Wisconsin,  on  the  Upper  Manom- 
inee,  we  frequently  met  the  common  red  or  Hudson's  bay 
squirrel  {Sciurus  hudsonius)  swimming  the  river,  when  they  were 
easily  taken  into  the  canoes.  Several  of  the  ladies  of  the  party 
interested  themselves  by  confining  the  squirrels  in  boxes,  and 
then  feeding  and  watering  them  ;  in  most  cases  they  gnawed 
their  way  out  and  were  gone  the  next  morning,  but  not  all.  They 
were  observing  girls,  and  a  discussion  soon  arose  among  them, 
whether  the  squirrels  drank  water  by  the  sucking  or  by  the  lapping 
process,  which  was  finally  referred  to  me  for  decision.  Miss  H.  had 
one  which  had  already  become  quite  domesticated,  and  would 
come  at  her  call  to  eat  and  drink,  which  was  done  through  a 
small  orifice  not  large  enough  to  admit  the  passage  of  the  w^hole 
head.  A  little  triangular  cup  was  formed  of  a  leaf  and  filled  with 
water,  and  one  angle  presented  to  the  opening  and  the  squirrel 
called.  He  instantly  came,  projected  his  nose  out  about  half  an 
inch  to  the  water  and  commenced  drinking.  This,  beyond  all 
doubt,  was  done  by  lapping  up  the  water,  as  is  the  habit  of  the 
dog  and  the  cat,  but  the  process  was  so  exceedingly  rapid  as  to 
require  a  very  careful  scrutiny  to  detect  it  with  certainty.  The 
position  was  very  favorable  for  accurate  observation,  and  the 
point  was  finally  yielded  by  the  doubters. 

This  may  be  familiar  to  naturalists,  but  I  do  not  remember  to 
have  observed  any  examination  as  to  the  modes  in  which  the 
various  quadrupeds  drink,  nor  had  the  subject  previously  occu- 
pied my  attention.  Do  all  the  rodents  lap  their  drink  like  the 
dog  and  the  cat  families  ?  Has  any  naturalist  undertaken  to  set- 
tle the  question  as  to  what  quadrupeds  drink  by  lapping  and  what 
by  sucking  the  water  ?  It  seems  to  me  that  these  are  character- 
istics of  scientific  importance,  and  worthy  of  attention. — y,  D. 
Caton,  Ottawa,  Ills. 

Cand.  Robt.  Collett,  of  the  University  of  Christiania,  has 
lately  published  a  list  of  Norwegian  Zoological  literature  for 
I'S/j,  of  which  the  following  is  a  summary  '. 
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R.  Collett,  "  On  Myotics  lonmus  in  Norwa)'."  Sonic  remarks 
on  the  migratory  habits  of  the  Norwegian  lemmings  (Journ.  Lin. 
St)c.  Z<M>1.  Vol.  xiii.,  pp.  327-334).  hi.,  tlircc  papers  containing 
contributions  to  the  Ornitholoj^y  of  Norway  (Proc.  Zool.  Soc. 
l.iMuI..  1877,  pp.  43-46;  Nyt  Niag.  f.  Nalurv.  Vol.  xxiii,  No.  4, 
pp.  S5-JJ5  ;  and  Forh.  Vid.  Selsk.  Christiania,  1877,  No.  5  ; 
pp.  4).  ///..  a  synopsis  of  fifty-nine  sjxjcies  of  birds  from  Mada- 
gascar and  Bourbon,  presented  to  the  Christiania  Museum  (Forh. 
Vul.  Selsk.  Christiania,  1877.  No.  6;  pp.  20). 

J.  Koren  and  D.  Danielsen.  descriptions  of  six  new  sjK*cies  of 
the  gastropod  tribe  Soienopus  M.  Sars  (Arch.  f.  Math.  Natur\'., 
Vol.  ii.  No.  2.  pp.  120-128). 

H.  Friele,  **  IVeliminary  report  on  Molhiscafrom  the  Norwegian 
North  Atlantic  Kxpcdition  in  1876,"  with  one  autograph  plate 
(Nyt  Mag.  f.  Naturv.,  V^ol.  xxiii,  No.  3.  pp.  i-io).  //..  a  jKipcr 
on  the  radula  of  Norwegian  RJiipiaogiossa^  with  four  auto- 
graph plates  (Arch  f.  Math,  and  Naturv..  Vol.  ii.  No.  2;  pp. 
217).  /«/..  "The  development  of  the  skeleton  in  the  genus 
WalJIu'imiay  with  si.x  lithograph  plates  (Arch.  f.  Math,  and 
Naturv.,  Vol.  ii.  No.  4.  pp.  380-386). 

J.  Sparre  Schneider,  a  report  on  the  Lepidoptera  collected  l>y 
the  author  near  Drammen  in  i876(Forh.  Vid.  Selsk.  Christiania. 
1877,  No.  4;  pp.  30). 

it.  Siebke,  *"  hfunnvratio  Insectorum  Non*t'i^iiorum.  rase,  iv, 
cataiogum  Diptcromm  conmtcus'*  Ed.  J.  Sp.  Schneider.  255 
pages  (University  programme.  1877). 

\'.  Storm,  a  report  on  the  iluseum  of  *'  Videnskabernes 
ScUkab."  and  some  notices  of  rare  Coleoptera.  found  around 
Dronlheim  iDet  Kgl.  N.  Vid.  Selsk.  Skr.  i  19  Aarh.,  Vol.  viii,  No. 
4;  pages  131-162). 

G.  (>.  Sars,  on  the  J/r.Wi/<r  of  the  Metiiterrancan.  with  thirtv-six 
autiigraph  [)Lites  (  Arch.  f.  .Math,  and  Naturv.,  Vol.  ii.  No.  i.pp. 
10-119).  ///.,  I^rodrotuus  discriptionis  irnstactontm  l\cnogo- 
m.iarum,  i/tne  in  iXpttitttonr  Xon-cguu,  anno  1876.  ohsenuivit 
(.Arch.  f.  Math,  and  Naturv..  Vol,  ii,  No.  3;  pp.  237-269). 

D.  Danii'lson  and  J.  Koren.  a  synopsis  of  the  licliiiUHiirmata, 
collected  in  the  Norwegian  expedition  to  the  North  Atlantic,  in 
1876.  Several  new  species,  among  them  one  crinoid,  lycrinus  car- 
pcnUrii,  from  a  depth  of  nearly  1500  fathoms  in  a  temperature  of 
—  1.6°  C   ;  three  lithograph  plates  (Nyt  Mag.  f.  Naturv..  \'ol.  xxiii. 

No.  3;  pp.  45-»'^3'- 

J.  Koren  and  I).  Danielsen,  **  Fauna  littoral  is  Norvegia?,"  Part 
III,  with  sixteen  [)lates.  pp.  163.  fc»lio.  Bergen,  1877.  This 
Vdlume  forms  the  third  part  of  the  important  work,  of  which  the 
first  part  wa^  published  in  1846,  by  the  late  I'rof  M.  Sars,  and  the 
second  in  1S56.  by  M.  Sars.  J.  Koren  and  I).  I)aniel.sen.  The  third 
part  contains  seven  separate  pajx;rs,  viz. :  !.  New  or  little  known 
Ci<Av//i /*«//./.  by  M.  Sars;  ed.  (j.  O.  Sars.     2.   New  licliinjdcrmata^ 
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by  M.  Sars;  ed.  G.  O.  Sars.  3.  New  Norwegian  Cce/enterata, 
by  Koren  and  Danielsen.  4.  Norwegian  Pennatulidee^  by  Koren 
and  Danielson.  5.  New  Bryosoa,  by  Koren  and  Danielson.  6. 
Norwegian  Gephyrea,  by  Koren  and  Danielson.  7.  A  new  species 
of  the  genus  Pcnnclla,  by  Koren  and  Danielson.— (y.  Z). 

ANTHROPOLOGY.  ^ 

Anthropological  News. — Dr.  George  A.  Otis,  the  curator 
of  the  U.  S.  Army  Medical  Museum,  writes  the  following  with 
reference  to  the  work  done  at  the  museum  under  his  charge: 
*•  Since  January  i,  1878,  Section  IV,  of  the  Army  Medical 
Museum,  has  received  specimens  numbered  from  1830  to 
1952,  inclusive,  and  comprising  skeletons,  crania  and  calvaria  of 
American  origin,  with  the  exception  of  fifteen  New  Zealand  cal- 
varia transmitted  from  the  Smithsonian  Institution.  These  speci- 
mens have  been  carefully  prepared,  numbered  and  mounted  ;  the 
principal  measurements,  in  ^ach  case,  made  and  recorded. 
Among  the  additions  to  the  complete  skeletons  of  American  In- 
dians was  a  series  of  seven  Sioux,  exhumed  by  Assistant  Surgeon 
Corbusier;  specimens  from  the  shell-heaps  of  Florida,  from  Col- 
orado and  from  Tennessee,  of  supposed  prc-historic  date,  are  of 
especial  interest."  The  immense  amount  of  work  required  by 
the  Medical  History  of  the  War  has  exhausted  all  the  funds 
appropriated  for  this  institution.  But  Dr.  Otis,  with  his  trained 
assistants,  has  measured  and  mounted  every  important  cranium 
which  he  has  received,  and  has  reconstructed  from  fragments 
many  pre-historic  skulls,  an  art  in  which  he  is  exceedingly  skillful. 
As  soon  as  time  and  funds  will  allow,  the  results  of  these  mea.s- 
urements  will  be  laid  before  the  scientific  world. 

The  Rev.  S.  D.  Peet,  editor  of  the  Avicrican  Antiquarian,  sends 
us  his  Prospectus,  and  it  gives  us  great  pleasure  not  only  to  draw 
attention  to  it,  but  to  urge  upon  all  lovers  of  American  archieology 
to  make  sacrifices  to  sustain  it  Mr.  Peet,  without  State  or  Gov- 
ernment patronage,  has  for  years  given  his  leisure  freely  to 
aboriginal  history.  It  is  due  to  him  as  well  as  to  the  subject 
which  we  love  in  common,  that  he  be  not  left  alone  in  the  matter. 
The  brilliant  success  achieved  in  anthropology  in  PZngland  and 
Germany,  but  most  of  all  in  France,  is  due  mamly  to  the  interest 
awakened  by  the  periodicals  devoted  solely  to  this  one  subject. 
The  advantage  of  a  special  organ  ever  disseminating  our  efforts 
throughout  all  the  periodicals  of  the  country  is  apparent  to  all. 
Mr.  Peet's  address  is  at  present  Unionville,  O. 

The  New  York  Herald,  of  November  5th,  contains  a  review  of 
Col.  Mallcry's  paper  on  the  supposed  decrease  in  the  number  of 
our  aborigines.  Having  once  drawn  attention  to  this  paper,  our 
space  and  our  duty  to  the  truth  will  not  allow  us  to  refer  to  it 
again,  lest  mistaken  zeal  rob  the  truth  of  its  reward.     Col.  Mal- 

' Edited  liy  Prof.  Oris  T.  Mason,  Columbian  College,  Washington,  D.  C. 
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Icry  meant  to  say.  aiul  ilid  say,  that  the  Aborigines  of  America 
have  been  o\■l:re^ti mated  in  numbers,  that  many  tribes  have  been 
fxirtly  or  wliolly  ilestroyed  by  whisky,  disease  and  persecution, 
that  others,  after  the  first  shock  of  contact,  had  continued  to 
increase,  and  that,  on  the  whole,  there  is  not  mucli  difference 
l>etween  the  presi-nt  number  of  Indians  and  th.it  of  the  '*  Discov- 
ery." The  main  ar{;ument  of  Ci>l.  Mallery  was  to  sliow  that, 
since  the  '*  necessar\'  witherinj^  before  the  white  man  "  is  a  fallacy, 
all  efforts  to  help  him  to  destruction  are  cruel  and  unpardonable. 

We  take  j^reat  pleasure  in  recordinjj  the  discovery  of  a  Iarj;e 
obsidian  quarry,  the  larj^est  yet  found  in  America,  in  the  Yellow- 
stone National  Park.  Near  the  head  of  the  middle  fork  of  Gar- 
diner's river,  in  the  north-western  part  of  the  park,  deposits  of 
this  xocV  nearlv  TkX)  feet  in  thickness  and  of  unknown  horizontal 
extent,  were  found.  The  discovery  is  reported  by  Mr.  \V.  H. 
Holmes,  assistant  gcoloj^ist  of  the  liayden  Survey,  who  reports 
the  finilin^  of  whole  and  broken  implements,  flakes  and  cores  in 
p^reat  abundance. 

In  the  Novemb  T  number  of  Science  AVri'.^,  Dr.  C.  C.  Abbott 
j^ives  some  valuabh:  hints  to  collectors  how  to  proceed  in  order 
to  realize  the  full  benefit  of  their  work.  Such  cautions  are 
excee<iinj^lv  timelv.  comin;j  from  one  who  has  devoted  so  much 
tim.'  in  «)bevin;:  his  own  instructions. 

Dr.  \\\\\\\  Schmidt,  of  ICsscn,  contributes  to  Archiv  fiir  Anthro- 
|)olo;Tic.  1S7S,  Tarts  I.  J.  .m  article  of  forty-two  paj^es,  on  the 
pre-hi>toric  coj>per  imj)lemt'nts  of  North  Afnerica.  The  article 
IS  illustr.itrd  by  three  plates  and  fifty-three  figures,  and  is  abun- 
dantly furniNh!.*d  with  foot  n«)tes  referring;  to  the  best  authorities 
on  the  .subject. 

Through  the  kin  in  's>  of  IVof.  J.  Duncan  Putnam  we  are  in 
receipt  of  advanced  sheets  of  the  forthcoming  Proceedings  of  the 
Davenport  Academy  of  Natural  Sciences.  Quite  a  large  portion 
of  the  v»)lume  is  devoled  to  a  description  of  Mound  excavations 
by  Messrs  Pi.itt.  Gass,  P.ilmeranti  Harrison.  Mr.  \V.  \V.  Calkins 
read  a  jviper,  I'^'b.  jSlh.  on  the  Shell -heaps  of  Florida. 

Prof  V\\.  Wilentine  has  published  Vortrag  iiber  dew  Mexica- 
nischen  Calender-stein,  gehalten  am  30  April  1 878,  in  Republican 
Hall  vor  dem  Deutsch  ^m<^.  wissenschaftlichen  Vcrein.  New 
York,  1878. 

Mr.  Cj.  I^iurencc  Gommc,  honorary  sccrctiry  of  the  English 
Folk  Lore  Society,  h.is  written  to  the  secretary  of  the  Smith- 
sonian Institution  asking  co«">jH:ration  in  carrying  out  the  aims  of 
the  society.  Perhaps  tiiere  is  no  country  where  the  facts  of  prim- 
itive culture  are  .no  casilv  accessil)le  as  our  own.  In  addition  to 
the  fertile  field  offered  bv  our  aborifjines,  we  have  the  nejiroes  of 
th-.*  S«)uth.  an  !  tliL-  niyih -preserving  jxrasantry  transported  to  our 
.shures  fro  n  all  tiie  Ian  is  of  the  earth.     The  Xati'k.vlist  will  be 
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foremost  in  encouraging  this  as  it  has  been  with  other  branches 
of  anthropological  study. 

The  first  number  of  Vol.  viii,  of  the  yoiirnal  of  the  Anthro- 
pological Institute  of  Great  Britain  and  Ireland,  dated  August,  is 
an  unusually  interesting  brochure.  The  paper  which  will  prove 
most  interesting  to  the  general  student  is  *'  On  the  coloring  mat- 
ter found  in  human  hair,"  by  H.  C.  Sorby.  The  author  is  begged 
to  reconsider  his  statement  that  black  hair  is  not  made  lighter  by 
direct  sunlight.  Our  black  horses"  at  the  South  all  become  a 
dirty  brown  color  in  August,  and  many  will  recall  the  foxy  red  hair 
of  the  little  negroes  that  greeted  the  traveler  at  every  wayside 
before  the  late  war.  Mr.  W.  St.  Chad  Boscawen  makes  a  com- 
munication upon  the  Primitive  culture  of  Babylonia,  which  reviews 
the  evolution  of  the  cuneiform  writing.  Other  pap>ers  are: 
On  the  original  range  of  the  Papuan  and  Negrette  races,  by 
Francis  A.  Allen ;  The  spread  of  the  b laves,  Part  2,  by  H.  H. 
Howorth. 

The  first  and  second  quarterly  parts  of  Archiv  fur  Anthropologie 
for  1878,  come  at  the  same  time.  The  paper  on  pre-historic  cop- 
per implements  of  North  America  has  already  been  noticed. 
The  following  titles  may  have  some  interest  to  special  students : 
Upon  the  value  of  the  frontal  process  {spina  frontalis  squaiPUB  ossis 
temporum,  Stirnfortsatz  dcr  SchlixfenscJnippe)  as  a  race  character- 
istic, by  Dr.  Ludwig  Stieda ;  Upon  the  problem  of  the  origin  of 
marriage ;  Communications  at  the  sessions  of  the  Society  of 
the  Lower  Rhine,  by  Prof  Schaaf  hausen  ;  C.  Von  Baers'  anthro- 
pological and  geographical  writings,  by  L.  Stieda ;  Upon  meas- 
uring and  fixing  the  horizontal  of  the  skull,  by  Prof.  Schaaf- 
hausen.  Bound  up  with  Archiv  arc  Nos.  9,  10  and  1 1  of  Carre- 
spondens-Blatt,  giving  a  full  account  of  the  general  meeting  of 
the  German  Anthropological  society  at  Constanz,  24—26  Sept. 
1877.  This  is  by  far  the  most  instructive  part  of  the  number,  and 
lets  us  glance  at  the  immense  activity  of  our  German  brethren. 

The  October  number  of  Rc^nte  d' Anthropologie  contains  the 
following  original  papers :  Note  on  a  pre-historic  tumulus  in 
Buenos  Ayres,  by  Estasnilao  Ceballos ;  Study  of  the  Soninkes 
(Senegal),  by  Dr.  Berenger-Feraud ;  The  Skulls  of  the  blacks  of 
India  (tribe  of  Maravars),  by  K.  Callamand;  Note  on  the  Bahnars 
(Cochin  China),  by  Dr.  A.  Morice.  The  most  valuable  part  of 
the  number  is  that  occupied  by  the  description  of  the  **  Interna- 
tional Congress  of  Anthropological  Sciences;  The  following  are 
given  in  full:  Openingaddres5i,by  Dr.  Paul  Broca;  Report  of  anthro- 
pological societies,  by  M.  Thulie;  Report  on  general  anthropology, 
by  P.  Topinard;  Reports  on  ethnology,  by  MM.  Girardde  Rialle 
and  Bordier  ;  Reports  on.  palaeontology,  by  MM.  G.  de  Mortillet, 
E.  Cartaillac  and  E.  Chautre;  Report  on  demography,  by  M. 
Chervin. 

The  Societe    Imperiale    des    Amis    des    Sciences    Naturelles 
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d'Anthropologie  ct  d'l^thnographie  dc  Moscow  has  not  only  taken 
an  active  part  in  the  Universal  l^xposition,  but  has  also  published 
a  fxunphlct  ^ivinjj  a  brief  sketch  of  the  society  and  the  work 
which  it  has  done  for  the  ethnology  of  the  countries  within  Rus- 
sian territor\'. 

QEOORAPHY  AND  TRAVELS. » 

Unknown  Africa. — M.  H.  Duveyrier  has  recently  read  a 
learned  paper  before  the  Paris  Geogniphical  Society  in  which  he 
divides  the  unexplored  portions  of  Africa  into  six  great  regions. 
These  regions  are:  I.  The  Sahara  and  the  Libyan  Desert,  meas- 
uring 5,750,000  square  kilometres,  and  notwithstanding  its  deso- 
late aspect  containing  in  its  ancient  populations  and  rich  oases 
much  of  great  interest.  2.  In  the  west  the  countr}'  between  the 
Iolil)a  and  the  coast  of  Cruinea.  covering  the  surface  of  1,200,000 
Mpiare  kilometres.  3.  In  the  center  north  of  the  equator  the 
upp.T  Courses  and  the  sources  of  the  Benue  and  the  Shari  com- 
posing an  area  of  800,000  square  kilometres  in  which  to  seek  to 
complete  our  knf»wledge  of  the  basins  of  the  Nile  and  the  Shari, 
and  to  <iiscover  the  sources  of  the  latter  and  those  of  the  Benue. 
4.  In  the  southern  equatorial  zone  adjacent  to  the  precedmg  and 
embraemg  the  head  waters  of  the  Nile,  the  sources  of  the  Ogowe 
and  the  li.isin  of  the  C'ong<^,  extending  over  2,000,000  square  kilo- 
melr«s,  some  of  the  greatest  problems  of  African  geogniphy  re- 
\WA\\\  to  l>e  (kcide<l.  5.  In  the  south  the  basin  of  the  Cunene 
anti  the  liistricts  about  Angt)la  and  Benguela.  6.  Finally,  in  the 
ea'il.  the  region  which  forms  a  triangle  culminating  in  Cajx?  Garda- 
fui  who^e  interior  is  totally  unexplored,  and  presents  subjects  of 
mvestigation  not  only  geographical,  but  also  historical  of  the  high- 
est interest. 

Adiling  together  the  areas  of  these  six  great  iacun«e  we  find 
they  amount  to  upwards  of  11,000,000  square  kilometres — more 
than  one-third  of  the  African  continent.  But  there  is  no  reason 
to  be  discouraged  at  this  large  figure.  Since  the  beginning  of 
the  present  century  the  exploration  of  Africa  has  pro- 
gressed at  a  mean  rate  of  234,285  square  kilometres  per  year, 
and  if  it  goes  on  at  this  rate,  the  whole  of  the  African  inter- 
ior ought  to  be  known  in  less  than  forty-eight  years.  But  this 
calculation  takes  no  account  of  the  geometric  progression  of  the 
figure  of  these  discoveries  which  now  produce  in  one  year  more 
than  m  the  first  twenty  years  of  the  century. 

African  Explor.xtion. — Dr.  Gerhard  Rohlfs  arrived  at  Tripo- 
lis  on  the  24th  of  October  last.  He  expects  to  proceed  early  in 
December  to  Kufrah  and  thence  to  Wadai.  He  will  then  en- 
deavor to  trace  the  rivers  Shari  and  Benue  to  their  sources,  and 
to  explore  the  region  intervening  b^^tween  them  and  the  rivers 

1  EJitC'l  by  Elms  H.  Y^rnaIl.  Philadelphia. 
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Ogowe  and  Congo.  He  is  accompanied  by  a  zoologist.  Dr. 
Stockcr.  The  German  African  Association  has  granted  him 
;S7,500,  and  the  Gorman  Emperor  has  entrusted  him  with  valua- 
ble presents  for  the  ruler  of  Wadai.  in  recognition  of  the  kindness 
shown  Dr.  Xachtigal. 

M.  Paul  Solleilet,  who  endeavored  a  few  years  ago  to  open  up' 
a  commercial  route  between  Algiers  and  Senegal,  started  from 
Bordeaux  in  the  early  part  of  1878,  on  a  second  expedition  with 
the  same  object  for  Saint  Louis  in  Senegal.  From  there  he  pro- 
ceeded to  Backel,  250  leagues  from  the  mouth  of  the  Senegal 
river.  Leaving  there  on  the  8th  of  June,  he  arrived  at  Kuniakaro 
on  the  23d  of  that  month.  When  last  heard  from  he  was  on  the 
point  of  starting  for  Sego  on  the  Niger.  He  proposes  to  winter 
in  that  town,  and  descend  the  river  as  far  as  Timbuktu  in  the 
ensuing  spring.  From  thence  he  hopes  to  go  to  In-Salah  and 
from  thence  to  Algiers. 

The  feasibility  of  connecting  the  depression  of  the  Shot-el- 
Jerid  with  the  Mediterranean,  and  thus  flooding  the  Algerian  Sa- 
hara, is  being  investigated  by  Capt.  Roudaire  at  the  expense  of  the 
French  Minister  of  Education.  He  has  with  him  Dr.  Andre  who 
will  examine  into  the  natural  history  of  the  country. 

The  Portugese  African  Expedition,  under  Major  Serpa  Pinto, 
left  Henguela  on  November  12,  1877,  for  Bihe,  and  reached  the 
latter  place  in  the  following  March.  From  particulars  gathered 
by  the  Acaiicmy  from  Lisbon  journals,  we  learn  that  they  found 
the  porter-difficulty  even  greater  on  the  west  than  on  the  east 
coast,  because  as  a  rule  the  natives  are  only  willing  to  engage  for 
short  journeys  and  specific  destinations.  At  Bihe  the  explorers 
resolved  to  separate  into  two  parties;  Messrs.  Capello  and  Ivens 
starting  in  a  northern  direction,  whilst  Major  Serpa  Pinto,  on  May 
18,  1878,  was  on  the  eve  of  departing  for  the  Upper  Zambesi,  in- 
tending to  reach  Zumbo  early  next  year.  This  journey  is  likely 
to  be  very  diflicult,  owing  to  the  small  escort  and  limited  amount 
of  goods  taken  and  the  hostile  character  of  the  tribes  to  be  en- 
countered. He  proposes  first  to  explore  the  region  between  the 
Cubango  and  the  Zambesi.  The  geographical  and  meteorological 
observations  already  obtained  are  said  to  be  very  interesting. 
The  Cubango  has  its  source  at  a  great  distance  west  of  Bihe,  near 
that  of  the  Cunene  at  Hailundo.  The  streams  flowing  to  the  west 
directly  to  the  sea,  or  north  into  the  Quanza,  or  south  into  the 
Cunene,  have  their  sources  in  the  vast  marshy  depressions  of  the 
country,  between  12°  30'  and  13^  S.  latitude. 

A  successful  experiment  in  the  introduction  of  trained  ele- 
phants from  India  into  Africa  has  been  made  this  year  by  Col. 
Gordon  in  l^gypt.  The  elephants  were  first  taken  to  Khartum 
and  thence  marched  to  Duffli,  where  they  were  employed  in  carry- 
ing all  kinds  of  heavy  goods.  During  their  march  they  swam 
across  the  Nile  three  times.     A  portion  of  their  journey  from  the 
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Sobat  to  I^ilir  was  over  territory  never  before  traversed.  The 
ntj.jroes  alon^  the  Uiie  of  march  were  frightened  by  them  and 
made  no  attempt  to  attack  the  party.  The  elephants  have  gradu- 
ally learned  to  live  on  leaves  and  jjrass  as  the  wild  elephants  do, 
and  keep  in  first  rate  condition.  Col.  (iordon  consequently  ad- 
vi«ies  travelers  to  the  interior  from  Zanzibar  to  use  ele[)hants,  and 
thus  av(»id  the  necessity  for  a  host  of  porters — a  never  endinjj 
source  (»f  delay  and  annoyance. 

riie  Abbe  Debaize.  for  whose  scientific  mission  to  Central  Af- 
rica the  French  (iovernment  has  a()portioned  a  sum  of  100,000 
francs,  reached  Zanzibar  early  in  June  of  last  year.  After  the  in- 
evitable delay  in  obtainin<T  porters  and  -upplies,  he  started  at  the 
head  of  a  caravan  of  400  persons  from  Kik<^ka  near  Ba;.^amoyo,  on 
August  6th,  and  was  last  heard  from  at  Mpwapwa,  on  Septem- 
ber 1st.  I  le  has  a  ^ooil  knowledj;e  of  Arabic,  Coptic  .md  of  some 
Mast  African  lan^uaj^es.  and  has  recently  received  instructions  in 
Natural  History  from  Milne-Kdwards  and  from  C.ipt.  .\Iouchez.  of 
the  Paris  Observatory,  for  astrononiical  observation. 

The  Hclj^ian  Hast  African  K.Kpedilion  sent  out  under  the  aus- 
pices of  the  International  African  AssociatM)n,  at  Brussels,  after 
very  great  delay  and  several  changes  in  its  cor|)s  'caused  by  the 
de.ith  i»f  two  and  the  resignation  <.»f  other  men)l)er>).  and  now 
conducteil  by  M.  M.  Cambier,  Wantier  and  Uutrieii.x,  set  out 
from  H.igam(»yo  on  July  4th.  The  Kxpedition  included  j)robably 
over  5(X)  natives,  of  whom,  however,  325  soon  deserted  with  a 
largt:  (piantity  of  valuable  goods.  Leaving  his  companions  to 
obtain  <»lher  i)orters  in  place  of  the  deserters,  M.  Cambier  pushed 
on  !>v  a  route  half  wav  between  tho.se  of  Mr.  Stanlcv  and  Mr. 
Trice  to  Mpwapwa.  On  August  13th.  he  .started  for  Ur.imbo  in 
Cnyamwe>i  where  he  contem|)lates  founding  the  first  of  the 
''sfiUions  fu'Spittiiuris  tt  scuntijiqucsy  l^r.  IJutrieux  had  reached 
Mpwapwa  on  August  20th. 

Ten  C.itholic  Missionaries  from  Ali^eria  al.so  departed  from 
Hagatnoyo,  on  June  1 6th,  187S,  and  arriving  at  Mpwapwa  on 
July  27th,  .sr|)afattd — one  party  g'^ing  to  the  Victoria  Nyanza 
and  the  remainder  to  Ujiji.  These  missionaries  have  !)een  j>iac- 
tjced  in  the  u^e  of  scientific  instruments. 

I'he -/<</'/<•///)•  states  lh.it  the  London  Missionary  Society  has 
hranl  nt"  the  arrival  ijf  its  Tanganyika  mission  jjiirty  at  L'jiji.  The 
march  fr»>i)i  Crambo,  the  ca[)ital  of  Unyamwesi,  occuj»iesl  but 
eighteen  days,  an«l  the  news  **  reached  London  in  the  .short  space 
of  *^evcnty-eight  days,  of  which  forty  five  only  were  nciuired  for 
the  transmission  of  the  letter  from  Ujiji  to  Zanzibar,  a  distance 
of  st>me  630  miles,  and  yet  but  eight  years  ago  Dr.  Livingstone 
was  looked  upon  as  lo.st,  though  he  was  residing  at  the  former 
place." 

Mr.  Keith  Johnston,  the  leader  of  the  exjxrdition  which  the 
C«»mmittee  t)f  the  African  Exploration  Fund  are  about  todi.spatch 
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from  the  east  coast  of  Africa  to  Lake  Nyassa,^  left  England  for 
Zanzibar  on  the  14th  of  November  last.  Nature  states  that  his 
second  in  command,  Mr.  Thomson,  has  had  an  excellent  train- 
ing as  a  geologist,  and  it  is  expected  that  he  will  make  important 
contributions  to  our  knowledge  of  the  geology  of  the  region  to 
be  visited. 

Sir  Fowell  Buxton  stated,  at  a  recent  meeting  of  the  Royal 
Geographical  Society,  that  during  the  last  year  forty  miles  of  the 
road  from  Dar-es-Salaam  to  the  north  end  of  the  Nyassa  have 
been  made.  The  natives  give  no  trouble  and  gladly  use  the  road, 
but  continue  to  walk  in  Indian  file,  so  that  the  rapid  growth  of 
vegetation  is  but  little  impeded.  One  of  the  missionaries  at 
Livingstonia,  Lake  Nyassa,  departed,  in  June,  1878,  on  a  journey 
through  a  portion  of  the  country  west  of  the  lake. 

The  mission  sent  but  by  the  Church  Missionary  Society  to  the 
Victoria  Nyanza  and  Uganda  has  not  been  abandoned,  although 
of  the  four  who  reached  the  lake  in  1877,  one,  Dr.  Smith,  died  of 
disease,  and  Lieut.  Smith  and  Mr.  O'Neil  were  murdered.  The 
Rev.  C.  T.  Wilson  was  at  King  Mtesa's  capital,  Rubaga,  in 
Uganda,  when  the  news  of  the  massacre  of  his  companions 
reached  him,  when  he  cro.ssed  the  lake  to  Speke's  Bay  and  made 
his  way  to  Unyanyembe.  The  Society,  however,  has  at  least 
fourteen  agents  in  the  field,  some  of  whom  arc  carpenters,  me- 
chanics and  agriculturists,  and  expect  to  have  a  chain  of  mission 
stations  between  Speke's  Bay  and  Zanzibar.  Mr.  Wilson  returned 
to  Uganda  in  January,  1878,  and  up  to  the  date  of  his  la.st  letter 
(May  9, 1878).  was  living  comfortably  at  Rubaga,  where  he  awaits 
the  arrival  of  three  colleagues  sent  out  by  the  Nile  route.  From 
letters  quoted  in  the  Academy  we  learn  that  he  has  been  favorably 
impressed  with  the  quickness  and  skill  in  imitation  of  the  Waganda. 
In  his  opinion  they  deserve  the  title  of  **the  Chinese  in  Africa." 
They  excel  in  basket  making  and  in  working  in  iron,  copper  and 
brass.  They  also  dress  skins  beautifully.  He  also  writes  that 
the  north-west  corner  of  the  Victoria  Nyanza  is  thickly  dotted  with 
islands,  some  of  which  are  fifteen  miles  long.  '  The  people  say 
there  are  four  hundred  of  them,  and  he  has  himself  seen  fifty  or 
sixty.  They  are  all  called  "Sasse"  or  ''Ses.se  Islands,"  which 
may  be  translated  **  Isles  of  the  Fishermen."  These  islands  by 
dead  reckoning  extend  to  about  .S.  lat.  o^  40'.  In  the  winter  and 
spring  of  1877  ^^^  Nyanza  slowly  rose  until  the  middle  of  May, 
when  the  maximum  of  two  feet  above  the  ordinary  level  was 
reached,  and  it  then  began  to  recede.  In  January,  1878,  however, 
the  water  was  within  an  inch  or  an  inch  and  a  half  of  its  maximum 
in  the  previous  May.  The  Acachmy  remarks  that  in  1878,  there 
was  **a  good  Nile."  which  was  not  the  case  in  1877. 

The  Church  Missionary  Society,  the  Acathniv  also  states,  has 
decided  to  despatch  an  expedition  to  the  south-western  end  of  the 

^  See  American  Naturalist  for  N«  vcmber,  1S7S,  p.ijre  7^^. 
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Albert  Nyanza,  and  in  Dr.  Bchm's  Monatsbcricht  in  the  Octo!>cr 
Mitthiilnngen,  it  is  announced  that  the  Swedish  Mission  Society, 
.issistod  by  a  wealthy  Kn^hsh  gentleman,  proposes  also  to  estab- 
lish a  station  at  Fatiko,  northeast  of  the  lake.  The  latest  ex- 
plorations have  considerably  reduced  the  dimensions  of  the  Albert 
Nyanza.  Romolo  Gessi  placed  its  southern  limit  at  0°  50'  N.  lat. 
Stanley  discovered  the  Beatrice  Gulf  at  about  0°  25'  N.  hit.,  and 
believes  it  to  be  a  portion  of  a  hitherto  unknown  body  of  water — 
the  Muta  Nzij;e.  and  not  connected  with  the  Albert.  Col.  Mason 
Bey.  who  last  circumnavigated  the  Albert  L;ike,  shows  that  its 
shape  is  different,  and  its  dimensions  even  smaller  than  were  sup- 
jK)»>ed  by  Gessi.  His  compass  survey  was  checked  by  four  astro- 
nomical observations.  The  lake  is  rectangular,  not  elliptical,  in 
shape,  and  Mason  Bey  places  its  southern  limit  at  N.  lat.  I®  lo'. 
Both  Gessi  and  Mason  Bey  agree  th  it  no  large  river  discharges 
itself  into  the  lake  at  its  southern  extremity,  nor  is  there  any 
communication  with  any  other  large  lake.  The  AthcniTum  notices 
some  views  put  forth  on  the  subject  by  an  Italian  geogra|)her, 
who  suggests  that  the  Albert  Nyanza  is  simply  a  back  water  or 
reservt>ir  of  the  Murchison  or  Victoria  Nile,  which  would  account 
for  the  varying  dimensions  of  the  lake.  The  Atlumcum  also 
doubts  if  the  supposed  isolation  of  the  Tanganyika  from  the  basin 
of  the  Albert  is  yet  satisfactorily  proved. 

Slmmakv  of  thk  Field  Work  of  the  United  States  Geo- 

I.o(iICAI.  AND    GE'XjKArniCAL  SlRVEV  OF  THE  TERKITORIFiJ,  UNDER 

Prof.  F.  \\  Havden,  DiKiNc.  the  season  of  1878. — During  the 
j>.ist  .season  the  work  of  the  United  States  Geological  and  Geo- 
graphical Survey,  under  the  direction  of  Prof  F.  V.  Hayden,  was 
continued  northward  into  portions  of  Wyoming  and  Montana 
Territories.  The  usual  appropriation  for  the  survey  was  not 
I)a^sed  l>y  Ci)ngress  until  July,  rendering  the  field  sea.son  very 
short,  yet  the  results  were  of  considerable  magnitude  and  of  much 
impf)rtance. 

The  surviy  projKT  was  divided  into  four  parties,  one  of  which 
was  devoted  to  the  extension  of  the  primary  triangulation  to  the 
n«)rthward.  two  were  engaged  in  topographic  and  geologic  work, 
and  the  fourth  performed  photographic  and  special  geologic  duty. 
All  the  parties  left  the  I'nion  Pacific  Railroad  from  Point  of 
Rncks  and  (ireen  River  Stations  about  July  25,  and  pr(»ceeded 
northward  toward  the  Yellowstone  National  Park.  To  the  second 
division  was  assigned  the  duty  of  uKiking  an  exhaustive  survey 
of  the  park  and  its  surroundings,  anti  to  the  third  the  exploration 
of  the  Wind  River  range  and  the  Snake  River  country.  The 
primary  triangulation  was  extended  over  about  twelve  thousand 
square  miles.  Kight  primary  stations  were  occupied,  among  them 
Wind  River,  Fremont's  and  Grand  Teton  Peaks,  which  are  among 
the  most  difficult  and  hazardous  of  ascent  on  the  continent.  This 
division  would  have  |>erformed  double  this  amount  o(  v^c^^Vr.  ^M^^k 
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a  band  of  hostile  Indians  not  robbed  it  of  its  entire  outfit  about 
the  middle  of  the  season. 

The  second  division  made  a  very  detailed  survey  of  the  Na- 
tional Park,  securing  the  materials  for  the  preparation  of  a  topo- 
graphical and  geographical  map  on  a  scale  of  one  mile  to  one 
inch.  The  geologist  not  only  studied  the  geology  minutely,  but 
also  sketched  ever>'  square  mile  of  the  area.  An  unusually  in- 
teresting and  valuable  collection  of  volcanic  rocks  and  hot-spring 
specimens  was  obtained.  The  entire  collection  of  the  survey, 
which  are  of  a  varied  character,  will  amount  to  about  three  tons 
weight. 

The  third  division  explored  with  equal  care  the  Wind  River 
and  Teton  ranges  of  mountains,  a  region  of  which  comparatively 
little  was  previously  known.  The  peak  named  by  the  survey 
Fremont's  Peak  was  found  to  be  over  14,000  feet  in  height  above 
the  sea,  with  no  trace  that  any  human  being  had  ever  previously 
reached  its  summit.  Three  complete  glaciers  were  discovered  on 
the  east  side  of  the  Wind  River  Mountains,  the  first  ever  known 
to  exist  east  of  the  Pacific  coast.  The  old  glaciated  rocks  and 
morainal  deposits  were  found  on  a  remarkably  grand  scale  in  both 
the  Wind  River  and  Teton  ranges. 

The  object  of  again  surveying  the  Yellowstone  Park  was  to 
bring  it  under  the  system  of  Iriangulation  which  had  been  em- 
ployed with  so  much  success  in  Colorado  and  to  make  the  entire 
work  uniform.  All  the  old  hot-spring  basins  were  resurveyed  in 
great  detail,  and  several  new  ones  were  discovered  and  mapped. 
Soundings  and  temperatures  of  several  thousand  hot  .springs  were 
taken.  The  history  and  habits  of  the  geysers  were  carefully 
studied.  The  photographer  of  the  survey  obtained  over  fifty 
fine  views  of  the  bowls  and  other  curious  ornamental  details  of 
the  Hot  Springs. 

The  results  of  the  season's  labors,  though  a  short  one,  have 
been  on  the  whole  very  satisfactory.  About  12,000  square  miles 
of  very  difficult  country  were  surveyed,  much  of  it  in  minute  de- 
tail, and  a  mass  of  observation  secured  for  the  twelfth  annual 
report,  which  will  make  it  of  more  general  interest  and  value  than 
any  of  the  preceding. 

The  district  assigned  to  this  survey  by  this  department  for  the 
next  Atlas  comprises  all  the  area  of  the  Territories  of  the  United 
States  north  of  latitude  41°  45',  east  of  meridian  117°  and  west 
of  meridian  94°.  It  is  estimated  that  the  mapping  of  this  area 
will  occupy  five  years  more,  and  when  this  is  completed,  the  sur- 
vey will  have  mapped  over  one-fourth  the  territory  of  the  United 
States  west  of  the  one  hundredth  meridian. 

Geographical  News. — Petermann's  Mittkciluuf^oi  will  be  con- 
tinued and  conducted  by  Dr.  E.  Hehm,  who  has  been  long   con- 
nected with  Justus  Perthes  Establishment,  is  one  of  the  editors  of 
the  vrcii-k/iown  Bevolkemng  dcr  Erdc.^xA  \s  the  author  of  the 
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excellent  monthly  summaries  of  <;eographical  news  in  this  most 
jmjM)it.int  of  tjoo*;r.iphical  journals.  Bcsido8  others,  thir  numl>er 
f  »r  November  contains  an.irticic  on  the  useof  elephants  in  African 
e\|)loration,  written  by  Dr.  Pctermann  shortly  before  his  death, 
and  on--  concerninj^  D'Alberti's  New  Guinea  Kxploration,  with  a 

iiKij)   of  the   Kly    River. ThQ  Geof^rnphical  Maj^azinc  U^v  No- 

veml>er  contains  the  best  map  of  the  seat  of  war  in  Afj;hanistan 
whicii  has  yet  appeared,  both  as  rej]jariJs  .iccuracy,  fullness  of  in- 
formation and  excellence  in  the  mechanical  execution.  With  the 
December  number  this  ])eriodical  ceased  to  be  published,  but  is 
ref)laced  by  the  l^rocccdin^s  ofjhe  Royal  Geographical  Society  and 
Monthly  (i contra phieal  Record,  under  the  charj^e  of  the  Secretary  of 
the  Society.  Mr.  Clements  R.  Markh.mt,  who  soablv  conducted  the 

maji^azine. Several  new  geographical  monthly  periodicals  have 

recently  appeared  in  Kurope.  The  Piutsehe  Rundschau  fitr  deo- 
f^raphic  und  Statistik  is  edited  by  Prof.  Arendts,  of  Munich,  and 
publisheil  by  Hartleben,  Vienna.  Ans  feruen  Zonen,  published 
by  Mut/e,  I.eijjzig.  is  especially  intended  for  the  rect  plinn  of 
coininunications  from  members  of  the  various  Christian  mis- 
sions m  the  less  known  i»ortions  of  the  globe;  whilst  from 
l*aii.s  the  Annales  de  r I-xtrlwe  Orient,  edite<l  by  Count  Mey- 
ners  d'Ksirey,  <»f  the  Indian  press.  exjKCts  to  keep  the  scientific 
world  informed  of  literary  and  geographical  progress  in  South- 
ern   Asia,   and   especially    in    the    Dutch    Indies   and  in   Dutch 

Oriental   literature. Dr.  Nachtigal.   the  distinguished  African 

traveler,  has  l)een  elected   I'resident  of  the  Herlin  Geographical 

Society. The  Athemn'tn  states  that  Mr.  Johnson,  the  present 

(iovernor  of  I^adakh.  when  connected  with  the  Indian  Survey  of 
1S6;.  ascended  Peak  K.  61  of  the  Kuen  Lun  ran;.!e.  whose 
height  it  now  ap}K-ars  is  no  less  than  23,890  feet!  This  is  be- 
lieved to  be  the  greatest  height  above  the  level  of  the  .sea  attained 
by  any  traveler  on  foot.  The  plains  at  the  base  of  the  Peak  have 
probably  dw  altitude  of  nearly  i8,O0O  feet. 

MICROSCOPY. » 

RiMov.M.  OF  AiK  FROM  MiCKo>ctUMC  Specimkn.s. — Much  diffi- 
culty has  been  exjxrrienced  by  the  working  microscopi.st  in 
removing  air  from  his  specimens.  If  he  wishes  to  mount  wf)oil- 
•-<  ctions  the  difficulty  is  increa.sed.  Some  may  suf)pose  that  such 
an  uniiertaking  is  physically  impossible ;  for  hitherto,  in  spite  ot 
all  the  I  ains  and  labor  taken,  unless  by  some  lucky  stroke,  as  it 
were,  bubbles  of  air  will  still  be  left  in  the  objects,  and  the  slide 
becomes  entirely  worthless  as  a  perfect  specimen. 

V.irious  methods  have  been  adopted  to  remove  these  bubbles 
of  air.  with  greater  or  less  success.  One  method  has  been  to 
soak  the  specimens,  after  they  have  been  cut.  in  different  fluids 
lor  some  length  of  time.     The  favorite  fluids  have  been  turpen- 

*  Thi<  department  i»  edited  by  Dr.  R.  II.  Wani,  Ti«»y.  NY. 
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tine,  oil  of  cloves  and  the  like ;  these,  however,  give  very  unsatis- 
factory results.  My  friend,  Dr.  C.  B.  Johnson,  of  Providence, 
R.  I.,  informs  me  that  he  has  sections  of  wood  which  h.ive  been 
laying  in  oil  of  cloves  for  over  three  years,  and  from  which  the 
bubbles  of  air  have  not  been  at  all  removed.  Perhaps  the  same 
may  be  said  of  the  oleo-resins.  Recourse  has  also  been  had  to  the 
air-pump;  the  idea  being  that  an  object  placed  beneath  the  bell 
glass,  a  few  strokes  of  the  piston  will  suck  out  all  the  air  from  it. 
But  although  in  theory  this  seems  plausible  enough,  yet  as  a  per- 
fect vacuum  cannot  be  attained,  some  air,  be  it  ev^er  so  small 
an  amount,  must  render  the  objects  of  no  use  for  microscopic 
examinations. 

Thus  have  microscopists  been  at  their  wits*  end  to  discover 
some  process  by  which  their  object  can  be  perfectly  and  satisfac- 
torily accomplished.  As  no  notice  has  been  made  of  late  of  any 
new  procedure  in  this  direction,  I  think  my  friend.  Dr.  Johnson, 
who  has  had  great  success  in  mounting  objects  for  the  micro- 
scope, can  justly  be  entitled  to  the  first  discovery  of  a  mode  for 
the  removal  of  air,  at  once  simple  and  cfTective.  The  apparatus 
he  employs  is  of  very  simple  construction,  being  a  digester,  or,  as 
in  his  case,  a  common  dentists*  vulcanizer,  the  means — steam. 
The  specimens  to  be  thus  treated,  especially  those  of  wood,  are 
prepared  in  the  usual  way.  and  made  ready  for  mounting.  They 
are  next  placed  in  a  small  vessel  of  any  material  which  will  resist 
a  certain  amount  of  heat.  Dr.  Johnson  uses  a  small  glass  phial 
in  his  experiments  ;  this  is  filled  up  with  water  after  all  the  sp>eci- 
mens,  as  many  as  it  can  conveniently  hold,  are  placed  within.  A 
cork  can  be  used,  but  a  slit  must  be  cut  in  it  to  allow  the  escape 
of  air  and  the  admission  of  steam  and  hot  water.  A  little  water 
is  now  poured  into  the  vulcanizer,  the  bottle  of  objects  placed 
within  and  the  lid  of  the  machine  screwed  air  tight.  The  whole 
is  now  heated  to  a  temperature  of  about  300°  Fahr.  for  a  few 
minutes.  This  temperature  is  sufficient  for  all  practical  purposes; 
a  higher  degree  of  heat  is  unnecessary,  or  a  longer  time  to 
remain  at  the  given  temperature  needle.ss 

When  sufficiently  cooled  the  phial  is  removed,  the  water 
drained  from  the  bottle  and  alcohol  substituted.  The  specimens 
are  now  ready  for  mounting,  or  can  be  bottled  and  set  away 
indefinitely  for  use. 

This  constitutes  the  whole  process  ;  by  it  the  specimens  are 
absolutely  free  from  air.  Perfect  satisfaction  is  guaranteed  ;  and 
in  every  case  we  are  absolutely  sure  of  the  results,  provided  of 
course  that  the  proper  care  has  been  taken. 

The  modus  operandi  seems  to  be  that  the  steam  penetrates  the 
pores  of  the  wood  or  other  substances,  and  forces  out  the  air  whose 
place  it  takes.  The  air  is  then  absorbed  by  or  dissolved  in  the  sur- 
rounding medium.  The  woody  fibres  are  not  destroyed  by  the  hot 
and  compressed  steam,  except  the  soft  tissues,  as  one  would  at  first 
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sifjht  siipj>osc.  They  arc  entirely  uninjured,  and  their  purposes  for 
inicrt)scopic  study  remain  as  p^ood  as  by  any  other  process.  Ten- 
der specimens  in  every  case  must  be  tenderly  treated.  This 
mode  of  procedure  lias  been  followed  by  several  microscopic 
friends  in  my  vicinity  for  two  or  three  years,  and  all  tht:  sj-)ccimens 
so  treated  have  l>ecn  remarked  for  their  beauty  and  excellence. — 
/•.  C.  Cltxrk,  PnrcUicncc  R,  I. 

Limits  of  Accuracv  in  Measuremkntj?  with  thk  MicKoscori:. 
— Ik*fore  we  can  safely  draw  conclusions  from  a  given  series  of 
measurements,  it  is  neccssar>'  to  know  within  what  limits  their 
errors  can  be  determined.  A  simple  and  direct  way  to  do  this  is 
to  compare  the  measurements  of  the  same  s|)ace  made  by  differ- 
ent observers  and  under  entirely  different  conditions.  I  may  get 
results  which  show  an  agreement,  inter  st\  quite  within  the  limits 
of  the  accuracy  required,  and  which  are  yet  wide  of  the  truth. 
Hut  \(  another  observer  obtains  substantially  the  same  re>ults 
from  a  series  of  measurements  made  under  entirclv  diffenut  con 
ditions.  the  inference  of  their  general  correctness  may  be  ili.iwn 
with  tolerable  safetv. 

Une  must  draw  a  sharp  distincti«»n  between  absolute  accuracy 
and  an  api)earance  of  accuracy.  For  example,  the  head  ol  the 
screw  of  my  dividing  engine  can  be  set  to  correspond  to  a  motion 
of  one  billionth  of  an  inch  with  entire  certainly  as  far  as  the 
mechanical  indications  of  this  degree  of  accuracy  are  concerned, 
and  yet  previous  to  May.  1S77.  the  actual  errors  of  a  given  ruled 
plate  amounted  under  certain  conditions  to  ^^^^  of  an  inch.  Kven 
now.  after  four  epochs  of  improvement.  1  can  hardly  say  of  a 
given  space  that  it  is  certainly  true  within  loiov  of  an  inch,  until 
1  have  m.ide  a  s|)ecial  investigation  of  it  with  my  comjjarator. 

In  carrying  forward  this  investig«ition  I  was  fortunate  in  securing 
the  cooperation  of  Prof.  Edward  \V.  Morley,  of  Ihulson,  C)hio, 
an  obser\'er  who  possesses  in  a  high  degree  the  three  requisites, 
patience,  care  and  skill.  I  ruled  five  plates  of  biinds,  plates  No. 
I  and  No.  2.  having  spaces  of  ^\^  and  iJo  ^>f  an  inch,  respect- 
ively. These  plates  were  rule<ijust  as.  I  regret  to  .say. all  plates  were 
ruled  previous  to  May.  iJ<77,  without  any  attempt  to  correct  the 
errc»rs  peculiar  to  the  screw  and  its  mounting.  For  four  years 
previous  to  this  date  every  effort  was  made  to  correct  these  errors 
by  mechanical  adju.stments.  After  this  date  I  deliberately  aban- 
iloned  all  attemj)ts  to  do  this.  Instead.  I  resolved  to  admit  the 
existence  of  these  errors,  and  after  determining  their  value,  I 
adopteil  a  deviccr  for  correcting  them  during  the  process  of  ruling. 
IM.ite  No.  3  was  ruled  like  No.  I.  but  with  these  systematic  cor- 
rectit>ns  applied.  My  next  improvement  consists  in  adopting  a 
(Irvice  for  correcting  not  merely  the  systematic  errors  de|)ending 
«>n  one  revolution  of  the  screw,  but  also  the  errors  peculiar  to 
particular  parts  of  the  .screw.  Plate  No.  4  consists  of  10 1  lines 
scp.trated  by  an  interval  of  94^0  of  an  inch,  and  frectl  as  nearly  as 
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possible  from  errors  of  all  kinds.  Plate  No.  5  consists  of  21 
lines  separated  by  an  interval  of  ^V  "^n^-  After  careful  measure- 
ment with  two  different  micrometers  and  two  comparators,  the 
plates  were  sent  to  Prof.  Morley,  the  details  of  whose  measure- 
ments will  be  found  in  the  forthcoming  volume  of  the  Proceed- 
ings of  the  American  Academy  of  Arts  and  Sciences.  The 
degree  of  agreement  between  his  results  and  my  own  is  much 
more  perfect  than  I  had  anticipated  before  beginning  this  investi- 
gation. 

From  this  investigation  I  think  we  may  safely  draw  the  follow- 
ing conclusions:  {ij,)  Two  equally  skillful  observers  can  measure 
the  same  space  within  about  -zjs-qjststs  of  an  inch  if  the  space  does 
not  exceed  ijjjy  of  an  inch.  For  a  space  of  yiiy  of  a"  inch  the 
deviation  will  probably  amount  to  ^^yJiFV  of  ^^  '"ch  in  case  the 
measurements  are  made  with  an  eye  piece  or  a  filar  micrometer. 
(b).  The  average  deviation  for  accumulated  errors  under  similar 
conditions  is  not  far  from  jninn  of  an  inch  for  eleven  intervals. 
For  a  larger  number  of  intervals  the  deviation  will  be  somewhat 
larger,  but  it  will  not  be  in  proportion  to  the  number  of  intervals. 
(c).  A  single  observer  can  obtain  an  agreement  with  a  normal 
equation  representing  all  the  observed  values  as  far  as  a  solution 
by  least  .squares  can  represent  them,  within  somewhat  smaller 
limits  than  those  obtained  by  comparing  the  results  obtained  by 
two  different  observers. —  JFw.  A.  Rogi7'S,  Haii^ard  College  Obser- 
vatory. [From  a  paper  read  at  the  National  Microscopical  Coii^ress, 
August,  1878. 

The  Society  Screw. — At  a  recent  meeting  of  the  State  Micro- 
scopical Society  of  Illinois,  Mr.  Bulloch  urged  the  desirability  of 
adopting  a  uniform  objective  .screw  of  larger  size  than  the  society 
screw  now  in  use,  as  being  essential  \.o  the  efficiency  of  low  power 
lenses  of  high  angle.  That  the  society  screw,  which  has  now 
become  an  almost  indispensable  convenience,  is  too  small  to 
admit  of  efficient  work  from  these  len.ses,  is  a  conceded  fact,  and 
some  makers  in  this  country  who  make  low  powers  of  enormous 
angle  have  already  adopted  special  screws  for  them.  The  uni- 
formity urged  by  Mr.  Bulloch  is  greatly  to  be  desired,  and  could 
be  easily  attained  if  its  importance  were  appreciated  in  time. 

ExcFiANGES. — Gatherings  containing  polycystina,  etc.,  wanted 
in  exchange.     Address  I.  F.  Stidham,  Columbus,  Ohio. 

Western  mosses,  etc.,  for  other  species.  George  W.  Wor- 
cester, West  Side,  Crawford  Co.,  Ohio. 

Diatomaceous  earths  and  named  diatoms  for  named  diatoms  or 
other  good  mounted  objects.    M.  A.  Booth,  Longmeadow,  Mass. 


:o:- 


SCIENTIFIC  NEWS. 

—  The  United  States  Entomological  Commission,  attached  to 
//;e  United  States  Geological  and  Geo^T2L^Vv\c3il  Survey   of  the 
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Territories,  has  issued  its  first  rc[)ort  on  the  Rocky  Mountain  lo- 
cust, or  destructive  {jrasshoj>per  of  the  West,  a  volume  of  700 
|>.i;.M*s.  fully  illustrated  with  maps,  plates,  and  woodcuts. 

The  favorable  predictions  made  by  the  commissji^n  last  winter 
h.id  .m  encourai^in^  effect,  and  stimulated  the  immij^ralion  to  the 
( .••inlry  t»f  late  years  ravajjed  by  locusts.  The  statement  which  a 
tuii  survey  of  the  field  enabled  the  commission  to  make  in  ad- 
\.inie.  viz:  that  there  would  be  no  serious  injur}' in  187S,  has 
been  fullv  verified.  The  commissioners  have  continued  tlieir  la- 
bors  durinj;  the  past  summer,  confininjj  their  attention  to  that 
northwestern  portion  of  the  country  which  they  have  desij^nated 
as  the  Permanent  Rep;ion,  the  object  beinjj  to  gather  further 
knowledge  of  that  region,  with  a  view  of  preventing  the  ravaj;es 
<»f  the  Rocky  Mountain  locust  therein  and  its  mijjration  there- 
from. 

The  problem  of  destroyinf^  the  younj;  insects  as  they  hatch  out 
in  the  more  fertile  country  in  the  aj^riculiural  regions  of  the 
West,  is  virtually  solved  in  the  report  which  the  commission  has 
already  issued,  and  the  task  which  they  now  undertake  is  to  en- 
lieavor  to  prevent  the  mi^nition  of  the  winjjed  insects  from  the 
I'ermanent   Rejijion  into  the  more  thickly  settled  country. 

An  apj)ropriation  of  S25.0OO  was  asked  of  the  last  Congress  for 
the  completion  of  the  work  mapf^d  out,  and  Sio.ouo  were  a[>pro- 
priated.  and  this  only  toward  the  end  of  the  fiscal  year.  The  com- 
mi*i.sioners  ask  for  an  additional  sum  of  Sl5,OCXD,  in  oriler  that  they 
n.ay  be  able  to  continue  their  investigation  until  the  practical 
work  is  accomplished.  It  was  too  late  in  the  season  when  the 
last  ap{)ropriation  was  obtained  to  }>ermit  the  completion  of  the 
work  this  year,  but  with  such  means  as  they  have  husbanded. 
atlde<l  to  the  additional  appropriation  asked  for,  and  with  prom- 
ised assistance  by  the  Dominion  authorities,  they  will  be  enabled, 
by  jjettinj^  into  the  field  early  the  coniini^  sprinj^,  to  complete 
fully  the  work  assigned  to  them. — From  tJw  Re  port  of  the  Secretary 
it  the  InterL'r for  1878. 

—  A  report  of  the  Chesajxrake  Zo61o{:[ic'il  I^iboratory  for  the 
la^t  slimmer  ap|)cars  in  the  Third  Annual  Report  of  the  John 
llopkms  University.  Haltimore.  This  laboratory  was  established 
by  1*1  of  W.  K.  Brooks  for  the  higher  instruction  of  the  students 
^A  the  University  and  others  in  zo6log>'.  It  was  0|x:ned  at  I'^ort 
Wool.  June  24,  1878.  and  clo.sed  Aug.  19th.  Some  excellent 
work  was  accomplished,  notwithstanding  the  lack  of  the  large 
marine  animals.  Enough  was  accomplished,  we  should  judge,  to 
warrant  the  authorities  of  the  University  in  maintaining  the 
school  and  rendering  attendance  upon  it  a  necessary  part  of  the 
biological  course. 

We  notice  that  the  following  papers  in  biology  were  read  at  the 
rr.cetings  of  the  Scientific  Association  of  the  John  Hopkins  Uni- 
versity :  On  the  early  stages  in  the  development  of  Gastropods. 
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by  W.  K.  Brooks ;  A  review  on  the  expenditure  of  energy  by 
working  muscle,  by  H.  N.  Martin ;  On  the  formation  of  the 
female  pelvis,  by  C.  Sihler;  On  the  influence  of  stimulation  of  the 
optic  lobes  upon  the  respiratory  center  of  the  frog,  by  H.  N. 
Martin  ;  Contributions  towards  a  history  of  the  Maryland  Cam- 
bari,  by  P.  R.  Uhler;  The  Urodela  of  North  America,  by  S.  F. 
Clark. 

—  The  work  of  the  United  States  Fish  Commission  was  car- 
ried on  with  an  unusual  degree  of  success  at  Gloucester,  Mass., 
during  the  past  summer.  The  steamer  Spcedivell  made  her  last 
trip  September  26th,  having  been  used  almost  daily  in  dredging 
trips  since  the  middle  of  July.  Prof  Baird,  the  commissioner,  was 
assisted  by  Professor  Verrill,  Mr.  Richard  Rathbun  and  Mr.  San- 
derson Smith,  who  paid  special  attention  to  the  marine  inverte- 
brates ;  Prof.  Farlow  studied  the  algse,  Prof.  Goode,  Dr.  Bean  and 
Mr.  F^arle  attended  to  the  fishes,  while  Mr.  Asaph  Hall,  Jr.,  had 
charge  of  the  temperature  ob.servations.  A  good  many  new 
fishes,  corals  and  other  invertebrates  were  collected,  while  much 
that  is  new  regarding  food-fishes  and  fisheries  was  discovered. 
The  energy  and  success  of  the  manifold  operations  of  this 
important  Commission  are  most  apparent. 

—  A  goose  belonging  to  a  Gloucester,  Mass.,  family  died  last 
week  at  the  advanced  age  of  70  years.  They  have  another  still 
living  that  is  known  to  be  50  years  of  age. 

We  have  not  endeavored  to  substantiate  this  statement,  but 
copy  it  from  the  daily  papers.  Geese  of  this  age  certainly 
deserve  an  obituary  notice.  Can  any  one  give  us  authentic 
statements  regarding  the  extreme  old  age  of  fowl  and  quad- 
rupeds ? 

—  We  learn  from  Mr.  S.  H.  Scudder  that  a  hymenopterous 
insect  (Myrmar)  very  slightly  larger  than  Pta-atomus  putnamii, 
being  very  slightly  over  one-ninetieth  of  an  inch  long,  has  been 
found  in  amber,  according  to  Duisberg's  Zur  Bernstein  Fauna 
(Schriften  K.  Phys.  Okonomische  Gesellschaft  zu  Konigsberg. 
Band  9,  p.  23).  These  two  insects  are  members  of  the  same 
family  [ProctotrupidcB)  and  are  the  smallest  insects  yet  known. 

—  B  W^estermann  &  Co.  send  us  the  title  of  an  important  work 
whose  publication  has  just  begun,  viz:  Buctecker's  Systema  Kn- 
tomologiae  sistens  Insectorum  Classes,  Gehera,  Species.  Pars  I. 
Odonata  (Fabric.)  Kurop.  42  tabulae,  photograph,  floridisque 
coloribus  distincta:.  Colored  S27.50,  plain  ;?  13.20  This  work 
will  be  published  in  fifteen  volumes,  and  its  continuation  is 
secured,  the  MS.  being  all  ready. 

—  We  have  been  repeatedly  asked  what  is  the  figure  on  the 
first  page  of  the  cover  of  this  magazine.  It  is  copied  from  a  figure 
in  Haeckel's  great  work  on  Radiolaria,  of  his  Eucyttidiitm  cran- 
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t^iiit's.  The  lK*ll-shaj)c<.I  shell  is  perforated  by  numerous  holes, 
out  i)f  which  stream  in  all  <lircctions  the  pseudopodia,  some  of 
which  are  enlarjjed  at  intervals  into  small  masses  of  protoplasm. 

—  The  death  has  recently  been  announceil  of  Sir  Richard  John 
(inftllh.  Hart.,  the  ^eoloj^ist  and  engineer,  who  died  in  Dublin, 
a^cd  94  years ;  of  Thomas  Ikrlt.  an  Kn^lish  mining  engineer  and 
gc()l(>gist,  well  known  from  his  "  Naturalist  in  Nicar.igua,"  who 
died  at  Denver.  Colorado,  Sept.  2Jd ;  and  of  Prof.  Robert  Ilark- 
nc^s,  who  died  Oct.  3d,  at  Dublin. 

—  Sul)scriplions  are  solicited  for  a  Manual  of  Conchology ; 
structural  an<l  systematic,  with  illustrations  of  the  species,  by 
<jeorge  W.  Tryon.  Jr..  conservator  of  conchological  section  of  the 
Academy  of  Natural  Sciences,  of  Thiladclphia.  Vol.  i.  Cephalo- 
poda, will  be  pul)lished  by  the  author  at  Thiladelphia.  during  the 
the  coming  year. 

—  The  schooner  Fiorcftte,  of  the  Ilowgate  Arctic  K.xpcdition, 
which  returned  at  the  clo^e  of  October.  Congress  having  failed  to 
apj)ropriate  money  for  Tolar  colonization,  brought  hi>me  valu- 
.ible  collections  of  specimens  and  drawings,  made  by  Mr.  Kum- 
K-sn,  the  naturalist  of  the  expedition. 

—  Undrr  the  name  of  Science  Xc7cs,  Mr.  S.  \\.  Cassino,  of 
Salem.  Ma^s..  publishes  an  octavo  fortnightly  magazine  of  sixteen 
pages,  edited  by  Messrs.  I'lrnest  Ingersoll  and  W.  C.  Wyckoff. 
It  is  devoted  to  general  science,  jjhysical  as  well  as  natural. 

Dr.  Kalter,  the  editor  of  the  lintomoloi^ischc  Sachrichtcn,  pub- 
lished fi»rtni^  htly  at  Putbus  a  Rugen,  (iermany.  desires  co|>ies  of 
papers  and  articles  by  North  American  entomologists  for  notice 
m  hi<  piritKlical. 

:o: 

PROCKKDINGS  OF  SCIKNIIKIC  SOCIETIES. 

I*KOCKEI>INGS  OF  THE  ACAHKMV  OF  N.\TUR.\L  SciENCKS  OF  PlIILA- 

i^KLriiiA.  Nov.  5,  1878. — Thc»s.  Meehan  and  others  remarked  upon 
the  indigenous  character  of  ( \tiiuuti  i-Jilj^aris. 

Nov,  12. — Dr.  Jos.  Leitly  made  some  remarks  on  the  dis- 
tribution of  Lhcnof*otiiutfi\  lie  also  described  some  parasites  of 
Donax  fossor,  one  of  which  he  named  Distomum  cornutifrons. 
Meehan  remarked  on  Mitihclla  re  pens.  Dr.  A.  J.  Parker  macie 
some  remarks  on  the  Ci)mparative  development  of  the  Island  of 
Red   in  the  brains  of  Primates. 

.\ov.  19. —  Messrs.  Gray.  Redfield  and  Meehan  spoke  on  the 
evidence  in  favor  of  the  indigenous  ch.iractcr  of  Ciiihtna  vulgaris. 
Drs.  Leidy  and  Evarls  made  observations  upon  Gordius.  the 
lormer  gentleman  describing  a  new  sf)ecies  parasitic  in  CUpsine 
winch  he  Cdiied  G.  tenuis. 

Dec.  3. —  Dr.  I^*idv  made  some  remarks  on  the  rarity  of  Taenia 
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solium,  and  the  commoner  occurrence  of  T.  mediocancllata,  with 
some  account  of  the  specific  differences  which  he  had  observed. 

Proceedings  of  the  Sections  of  the  Academy: — Microscopical 
anti  Hiolo<^ical,  Nov.  4. —  Mr.  J.  A.  Ryder  remarked  "On  the 
Gemnuile  vs.  the  Plastidule  as  the  Ultimate  Physical  Unit  of 
Livinj;^  Matter." 

Nov.  18. — Dr.  J.  G.  Hunt,  on  the  classification  of  Fungi  and 
the  best  modes  for  their  microscopical  study.  Mr.  Jos.  Zentniayer 
exhibited  a  new  mechanical  revolving  stage,  which  admitted  of 
70^  of  obliquity  of  illumination. 

Dec.  2. — Dr.  \\.  C.  McCook  made  a  communication  "  On  the 
minute  anatomy  of  the  stinging  organs  of  ants." 

Boston  SociE-n'  of  Natural  History,  Nov.  20. — Dr.  David 
Hunt  make  a  communication  entitled  Darwinism  and  the  Human 
Eye;  Dr.  C.  S.  Minot  remarked  on  growth  as  a  function  of  cells. 

Dec.  4. — Dr.  S.  Kneeland  remarked  on  traces  of  the  Mediter- 
ranean nations  in  the  Northern  Ocean.  Mr.  S.  H.  Scudder  read 
a  paper  on  early  types  of  insects,  or  the  origin  and  succession  of 
insect  life  in  palaeozoic  times. 

American  Geographical  Society,  Dec.  12. — Mr.  James  Doug- 
las, Jr.,  gave  an  account  of  his  journey  along  the  West  Coast  of 
South  America  from  Panama  to  Valparaiso. 

Afpalaciha.n  Mountain  Club — Prof.  H.  F.  Walling  gave  some 
account  of  Mt.  Toby,  Mass.,  and  Mr.  W.  H.  Pickering  described 
an  ascent  of  the  Half  Dome,  Yosemite. 
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sklfxtp:d  articles  in  scikntific  journals. 

America.n  Journal  of  Scie.nce  and  Arts. — December,  1878. 
Valley  of  the  Minnesota  river  and  of  the  Mississippi  river  to  the 
junction  of  the  Ohio:  its  origin  considered,  by  G.  K.  Warren 
(with  eight  plates).  On  some  points  in  lithology,  J.  D.  Dana. 
Anatomical  peculiarity  by  which  crania  of  the  Mound-builders 
may  be  distinguished  from  those  of  the  modern  Indians,  by  W. 
J.  McGee.     Discoveries  in  western  caves,  by  H.  C.  Hovey. 

SiEBOLD  and  Kolliker's  Zeitschrift  fur  wissenschaftliche 
Zoo  LOG  IE. — November  1 1.  On  the  convolutions  of  the  brain  of 
the  Ungulates,  by  J.  Krug.  Contributions  to  the  anatomy  of  the 
Ophiurans,  by  Prof  H.  Ludwig.  On  some  cases  of  parasitism 
in  the  Infusoria,  by  J.  Van  Rees.  On  the  developmental  history 
of  the  fresh -water  mussels,  by  C.  Schierholz. 

Annales  des  Sciences  Naturelles. — August  5.  Anatomical 
and  physiological  researches  on  respiration  in  the  fishes,  by  M. 
Jobert.  Experiments  on  the  conditions  of  development  of 
Ligula;.  by  M.  Deschamp. 


ITK   PEN   AMD   PENCIL. 

uv  :.  c.  Kt;sseLi- 

L)C1'  us  turn  our  attention  briefly 
from  tlic  historic  lands  of  Kuro|>c 
srid  the  liasx,  to  the  wild  and  beauti- 
ful islands  in  the  southern  hemi- 
sphere. To  a  mind  well  stored  with 
1  the  poetry  and  art  of  ancient  civilisa- 
tions, such  a  change  will  open  out 
new  paths  for  thought  amid  scenes 
of  rare  beauty  and  grandeur.  Of  all 
the  islands  which,  like  great  emer- 
alds, stud   the    southern  seas,  none 
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have  greater  natural  attractions  than  New  Zealand.  As  but  few 
Americans  have  visited  those  distant  shores,  we  venture  to  offer 
the  foliowing  notes,  which  we  have  gleaned  not  only  from  the 
writings  of  others,  but  also  from  personal  observations  while 
residing  in  those  islands  and  from  conversation  with  colonial  and 
aboriginal  inhabitants. 

Like  Van  Diemans  Land,  now  changed  to  Tasmania,  New 
Zealand  is  unfortunate  in  its  name,  as  it  is  in  every  way  in  con- 
trast with  the  Zealand  of  the  Netherlands ;  while  the  latter  is 
nearly  as  level  and  uniform  as  the  sea,  the  former  possesses  some 
of  the  wildest  and  grandest  scenery  in  the  world. 

We  owe  the  discovery  of  these  islands  to  the  Dutch  navigator 
Tasman,  who,  in  December,   1642.  then   on  his  great  voyage  of 


discovery  in  the  southern  hemisphere,  came  in  sight  of  a  bold 
mountainous  land  wreathed  in  clouds,  which  had  never  before 
been  seen  by  Europeans.  He  relates  in  the  narrative  of  his  voy- 
age that  upon  sending  a  boat  to  this  unknown  shore,  it  was 
furiously  attacked  by  the  natives  who  thronged  the  beach,  and 
throe  of  his  sailors  killed.  This  bloody  introduction,  together 
with  the  knowledge  which  was  soon  gained,  that  the  New  Zea- 
landers  were  cannibals,  at  once  .stamped  that  race  in  the  sight  of 
all  civilized  [leople  as  a  most  fierce  and  cruel  one. 

This   !and   was  next  vinited,   in    1769,  by  Captain  Cook,  who. 
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during  his  throe  voyages  to  the  southern  seas,  very  fully  explored 
and  surveyed  its  coast.  Passing  through  the  strait  that  now 
bears  his  name,  Capt.  Cook  showed  that  New  Zealand  was  com- 
]>o5ed  of  two  main  islands;  he  also  found  associated  with  these 
a  number  of  smaller  and  far  less  important  ones.  These  are  now 
lookct)  upon  as  forming  a  distinct  archipelago,  which  is  not  only 
isolated  from  the  rest  of  the  world  by  its  geographical  position, 
but  in  the  peculiar  character  of  its  native  inhabitants,  and  in  the 
nature  of  its  iauna  and  flora. 

The  two  main  islands  extend  from  the  ^4'  of  .south  latitude 
800  miles  to  the  southward, 
and  have  an  area  of  about 
1 20,000  square  miles,  or  a  lit- 
tle more  than  the  si:;c  of  Italy. 
These  two  countries  have, 
also,  a  somewhat  similr^r  boot- 
shaped  form,  the  toe  in  each 
case  being  turned  towards  the 
equator.  These  islands  are 
known  as  the  North  and  South 
Islands:  or  in  the  more  poetic 
lani;uage  of  the  aborigines. 
as  T.-  Ik.t  ,1  .I/,7«/— the  fish  of 
Maui — referring  to  the  form 
of  the  North  Island ;  and  Tf 
Wain  I'ltiMiHii—xhi.-  place  of 
the  greenstone  —  indicating 
the  loadity  that  afforded  the 
highly-pri;;ed  nephrite  from 
which  the  aborigines  sha|)ed  ■ 
their   stone  , implements    and 

l>ersonal  ornaments.  The  place  of  the  "  punamu "  plays  as 
important  a  jxtrt  in  the  histor>-  and  traditions  of  the  New  Zealand- 
ers,  as  did  the  celebrated  red  piiK'-stone  quarry  of  Minnesota 
among  the  red  races  of  America. 

The  North  Island  is  mainly  interesting  for  its  lofty  volcanic 
mountains  and  the  indications  of  vulcanic  activity  still  e.\hibited 
by  the  smoking  volcanoes,  solfataras  and  hot  springs  which  form 
the  most  striking  features  in  its  scencrj'.  Amon^;  the  numerous 
mountains   that   record   the  energy  nf  the  ancient  volcanic  erup- 
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tions,  tho  most  remarkable  arc  Mts.  Egmont  and  Ruapeau,  to- 
gelhcr  with  the  still  smoking  peak  of  Tongario,  The  latter  rises 
near  the  center  of  the  itiland  to  an  elevation  of  6500  feet,  and  is 
the  sacred  "  tapu,"  mountain  of  the  natives,  which  no  one  is 
allowed  to  ascend.  The  trachytic  mountain,  known  as  Ruapeau. 
is  the  near  neighbor  of  Tongario.  and  is  the  highest  point  in  the 
North  Island,  its  summit  being  9165  feet  above  the  sea,  and 
about  a  thousand  feet  above  the  line  of  fjerpctual  snow.  According 
to  the  traditions  of  the  Maoris,  these  mountains  once  had  another 
neighbor  whom  they 
called  Taranaki,  a 
quarrel  having  arisen 
among  them  concem- 
Pihanga,  the  wife  of 
Tongario,  Taranaki 
was  forced  to  flee  to 
the  westward  as  far 
as  the  sea,  and  now 
forms  the  grand  Mt. 
Egmont,  whose 
snowy  summit  is  a 
beacon  to  the  far  off 
mariner. 

Northward  of  the 
central  volcanic  re- 
gion is  the  beautiful 
I.ake  Topu,  about 
twenty- five  miles  in 
length,  which  is  espe- 
cially interesting  for 
the  numerous  hot-springs  and  geysers  along  its  shores,  and  also 
for  its  charming  scenery,  the  grand  summits  of  Tongario  and 
Ruapeau  limiting  the  view  to  the  southward.  Between  Tongario 
and  White  island,  in  the  Bay  of  Plenty,  the  only  active  volcanoes 
in  New  Zealand,  lies  the  wonderful  "  Lake  District,"  that  is  so 
widely  known  for  the  extent  and  beauty  of  its  spouting  geysers, 
mud- vol  canoes,  etc.  The  heated  waters  of  these  springs  bring 
with  them  large  quantities  of  silica  which  is  deposited  around 
them  in  a  series  of  beautiful  siliceous  basins,  which  are  orna- 
mented, as  if  by  fairy  art,  with  the  most  delicate  tints  and  tracery; 
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from  one  to  another  of  these  snowy  basins  flow  the  clear  bluish 
waters  of  the  fountains.  All  these  indications  of  the  expiring 
vulcanic  energy  that  has  been  for  a  long  time  active,  combine  to 
make  the  Lake  District  one  of  the  most  remarkable  places  in 
Now  Zealand,  and  equal  in  interest  to  the  gejsers  of  Iceland,  or 
to  the  wonderful  region  of  the  Yellowstone. 

Another  area  of  former  volcanic  activity,  is  the  peninsula  of 
Auckland,  forming  the  northern  extremity  of  the  island.     This 
region   is  occupied  throughout  by  a  great  number  of  volcanic 
cones,  all  of  which  arc 
now  extinct  and  are    " 
less    remarkable    for 
their    size    than    for 
their   regularity  and 
beauty.       Many   of 
thcseconesoferuption 
are  surrounded  from 
iKittom    to   top  with 
a  .series    of   artificial 
terraces,  which,  a  few 
years  aj-o,  supported 
[talisades  and  formed 
the   feudal   castk-s  of 
the  aborigines. 

The  South  Island 
is  traversed  through- 
out its  whole  extent 
by  a  great  chain  of 
nigged    mounLiins,  ^'-""'  •'"*"• 

which  were  very  just- 
ly named  the  Southern  Alj)-;.  These  lofty  snow-clad  summits 
give  to  the  South  Island  a  grandeur  of  scenerj-  jwculiarh-  its 
own.  -Midway  down  the  west  coast  stand  the  giant  |x;aks  of  this 
island:  of  these  Mt.  Cook  is  the  highest,  and  attains  an  elevation 
of  13,300  feet.  Mt.  Cook  and  its  host  of  sister  mountains,  all 
nibed  in  eternal  snow,  combine  to  form  the  grandest  mountain 
scenery  in  New  Zealand,  if  ni>t  in  the  world.  The  snow-tine  is 
sharply  drawn  along  the  sides  of  these  rugged  mountains  at  an 
elevation  of  about  8000  feet.  Above  this  height  the  snows  and 
frozen  mi.sts  accumulate,  and   form   vast   snow-fields   which   give 


70  A  Sketch  of  Nr,v  /CeaLind.  [February, 

rise  to  the  numerous  glaciers  that  flow  down  from  the  Southern 
Alps.  The  largest  of  these  ice-streams  yet  explored  is  the  Great 
Tasman  Glacier.  This  flowing  river  of  solid  ice  has  its  source  on 
Mt.  Cook  and  the  neighboring  peaks,  and  flows  for  a  distance  of 
eighteen  miles  down  the  valley,  bearing  on  its  surface  an  immense 
load  of  debris  which  is  slowly  carried  downwards  and  at  last 
deposited  at  the  extremity  of  the  glacier  as  a  terminal  moraine. 
This  immense  glacier  ends  abruptly  in  a  wall  of  ice,  stretching 
across  the  valley  one  hundred  and  twenty  feet  high  and  nearly 
two  miles  Jn  length.  Another  of  the  numerous  glaciers  of  the 
South  Island  which  has  attracted  considcffable  attention  from  the 
low  position  it  attains  before  becoming  melted  by  the  warm  air 
and  winds  in  the  lower  portion  of  the  valley,  is  the  Francis 
Joseph  Glacier.  This  ice-stream  flows  towards  the  west  coast, 
and  reaches  to  within  about  700  feet  of  the  sea  level. 

Far  below  the  present  glaciers  are  found  the  records  left  by 
still  greater  streams  of  ice,  that  in  times  long  past  descended 
from  the  same  mountains.  Sometimes  a  hundred  miles  beyond 
the  terminus  of  the  existing  glaciers,  an  immense  wall  of  glacier- 
worn  boulders  and  other  debris  is  found,  stretching  completely 
across  the  valley.  These  huge  moraines  mark  the  place  where 
an  ancient  glacier  terminated,  and  for  many  centuries  deposited, 
as  a  terminal  moraine,  the  stones  and  rubbish  that  accumu- 
lated on  the  surface  of  the  ice,  and  were  carried  slowly  forward 
as  lateral  and  medial  moraines. 

To  the  eastward  the  mountains  slope  gradually  to  the  ocean, 
and  arc  bordered  by  the  Plains  of  Canterbury  and  other  rich  areas. 
On  the  westward  they  come  boldly  down  to  the  sea,  and  are 
penetrated  by  many  picturesque  sounds  and  fiords  that  extend  far 
into  the  heart  of  the  mountains.  Corresponding  to  the  bays  and 
sounds  that  fringe  the  west  coast,  we  find  to  the  eastward  of  the 
mountains  many  beautiful  lakes  which  fill  deep  Alpine  valleys 
and  render  back  the  grandeur  of  the  snowy  giants  that  surround 
them.  Lake  Wakatipu,  which  is  the  largest  of  these,  extends 
for  a  distance  of  seventy  miles  into  the  Southern  Alps,  and  seems 
like  a  great  placid  river  winding  down  through  the  mountains. 
In  the  grandeur  of  its  scenery  this  lake  is  unsurpassed  by  the 
most  celebrated  lakes  .of  Switzerland  or  Scandinavia.  Lake 
Wanaka,  to  the  northward  of  Lake  Wakatipu,  is  pronounced  by 
all  travelers  who  have  visited  it,  to  be  **  the  mo.st  beautiful  lake  in 
;///  the  world,'' 
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Since  New  Zealand  was  made  an  Knglisli  colony,  in  1 840.  ffreat 
numbers  of  i-'uropeans  have  emigrated  to  her  shores.  These 
colonists  carried  with  them  the  cnerj^y  and  civilization  of  their 
native  land,  and  at  once  became  actively  ent^at;cd  in  commerce. 


'  !0i^;\^^.m^\ 

'*.    v.j-. 
1  ^.^ 

agriculture,  mining  and  other  industries.  The  contrast  between 
the  thriving  colony  of  to-day  and  the  luxuriant  wilderness 
de-icribcd  by  early  travi-ler-i  is  very  striking.  Il  almost  seems  as 
if  some  magician  had  waved  his  enchanted  wand  over  those  dis- 
t:mt  islands  and  caused  ]>opulous  and  beautiful  cities  to  appear 
where  before  only  rank  ferns  grew. 

The  early  voyagers  to  New  Zealand  found  the  land  inhabited  by 
an  offshoot  of  the  widely  scattered  Polynesian  family.  These 
;jbor(/,'incs  still  retained  the  stamp  of  the  bxo'wvv  t»cc  ^^qwv  ■«V;\'i\ 
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they  sprang,  were  of  good  physique,  having  regular  and  often 
handsome  features,  and  with  long  dark  hair,  indicating  their 
superiority  to  the  black  races  of  Africa. 

These  isolated  people  were  still  using  implements   of  stone 
fashioned  into  the  desired  form  by  chipping  and  grinding,  and 
frequently  finished  with  a  fine  polish  or  covered  with   fanciful 
carvings.     The  material  that  was  often  used,  not  only  for  stone- 
axes  and  war  clubs  but  also  for  long  ear-rings  and  other  personal 
ornaments,  was  the  celebrated  punamu,  or  green  jade  from  the  west- 
ern shore  of  the  South  Island.  Many  of  the  stone 
instruments  in  the  hands  of  the  New   Zea- 
landers  remind  one  forcibly  of  the     similar 
implements   used    by   the    Lake-dwellers    of 
Europe,  and  the  stone  axes,  adzes,  etc.,  from 
the    ancient   mounds   of   our    own    country 
Like  the  Neolithic  men  of  Europe,  the   New 
Zealandcrs  had  their  fish-hooks  of  bene  and 
their  personal  ornaments  of  shell  and  stone. 
As  is  common  with  uncivilized  people,  they  J 
amused  themselves  in  carying  on  bone — fre- 
quently of  slain  enemies — and  on  stone  and 
wood.     Many  of  these  elaborate  carvings  are 
elegant  in  design  and  were  beautifully  exe- 
cuted with  no  other  instruments  than  those  of 
stone.     Their  desire  for  ornament  was  so  great  that  they  covered 
their  features  with  tattooing,  transferring  indelibly  to  their  faces 
complicated  patterns  of  curved  and  spiral  lines,  similar   to   the 
designs  with  which  they  decorated  their  canoes  and  houses. 

These  aborigines  were  well  advanced  in  all  the  arts  that  pertain 
to  barbarous  life.  They  lived  in  well  built  houSes,  usually 
grouped  in  villages,  or  **pahs,"  and  surrounded  by  strong  pali- 
sades ;  these,  if  well  garrisoned,  were  impregnable  until  the  intro- 
duction of  fire-arms  by  the  Europeans.  The  incessant  warfare 
that  was  carried  on  between  the  various  tribes  was  exceedingly 
fierce  and  bloody.  From  the  nature  of  their  arms  the  battles 
were  usually  hand-to-hand  encounters.  The  wars  were  entered 
into  not  only  from  motives  of  self  protection  or  revenge,  but  also 
to  obtain  slaves  and  human  flesh  for  the  sustenance  of  the  victo- 
rious tribe.  As  may  be  imagined,  such  a  state  of  things  did 
much  towards  keeping  the  population  scanty  and  the  various 
tribes  widely  separated. 


M.iori  Nose  Flute. 
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These  aborit^ines,  Maoris,  as  they  termed  themselves,  were 
without  any  form  of  worship,  their  nearest  approach  to  a  religion 
being  the  exaggerated  myths  and  fables  of  their  ancestors.  Thc>' 
stand  among  the  very  first  of  uncivilized  races,  not  yieltlin^  in 
personal  vigor  or  bravery  to  tlie  best  of  the  North  American 
Indians,  and  unlike  them  possessing  a  mind  remarkably  plastic 
and  capable  of  improvement  and  Christian  civilization.     Such 


were  the  jK-ople  of  New  Zealand  before  the  i>aic-f;iLcs  canii.- 
amon;;  them ;  since  that  time  their  destiny  h.as  changed.  Although 
they  have  abandoned  the  practice  of  cannibalism  and  ceased  the 
tierce  wars  among  themselves,  yet  they  have  met  a  m.w  element 
in  the  struggle  for  existence  that  is  more  jwtent  than  either.  The 
very  presence  of  the  white  man  seem  to  affect  these  children  of 
nature  like  a  deadl)'  malaria.  Thr  Maoris,  themselves,  are  aware 
of  iheir  destiny  and  say.  "as  the  clover  killed  the  fern,  and  the 
Kurojiean  dug  the  Maori  <log ;  as  the  Maori  rat  was  destrojeil  by 
the  I'akeha  rat,  so  our  (Kople  also  will  be  gradually  supplanted 
.ind  exterminated  by  the  Kuroix:ans."  Accordinj;  to  Dietlen- 
bach'-i  calculations  the  native  population  of  New  Zealand  was,  at 
line  time,  about  iij.ooo:  in  1872  it  had  decreastd  to  a  little  more 
than  45,000.  The  natives  that  remain  arc  evcr^- day  de|>arting 
farther  anil  farther  from  the  customs  and  traditions  of  their 
ancestors.  Many  of  the  arts  thai  occupied  the  people  in  former 
days  are  now  foigoHen  ;  they  no  longer  shape  and  polish  im]>le- 
nients  of  stone,  or  weave  blankets  and  mats  of  Fhormium.     The 
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'  or  tattoo  that  in  former  days  w 
peopli 


■  Thu  ChiePs  Son. 


characteristic  of  the 
i  now  seen  only  on 
the  older  faces;  the  younger 
generations  having  abandoned 
the  custom  through  the  influ- 
ence of  the  missionaries. 

Not  only  has  New  Zealand 
presented  us  with  a  new  and 
extremely  interesting  picture 
of  man  yet  in  the  stone  age. 
but  its  flora  and  fauna  have 
been  found  to  be  equally  in- 
structive. 

The  traveler  who  enters  fiw 
the  first  time  a  New  Zealand 
forest,  no  matter  from  what 
land  he  may  have  wandered, 
will  find  everything  new  and 
strange  to  him.  What  espe- 
cially attracts  the  attention  is 
the  great  profusion  of  cryph^- 
amous  or  flowerless  plants, 
m  which  these  islands  are 
richer  than  any  other  country 
in  the  world.    The  ferns  alone 


number  about  a  hundred  and  twenty  species,  and  form  the 
the  most  characteri.stic  feature  in  the  landscape.  Thousands  of 
these  bciiutiful  plants  cover  the  ground  with  their  low  and  deli- 
cate fronds,  as  in  some  portions  of  our  own  country ;  others  entwine 
the  trunks  of  trees  for  support;  still  others  attain  the  size  of 
forLst  trees  and  rear  their  great  crowns  of  feathery  fronds  to  a 
height  of  forty  or  fifty  feet  in  the  air,  rivaling  In  their  grace  and 
elegance  the  date-palm  of  Arabia.  As  there  are  but  a  few  birds 
of  song  ill  New  Zeal.tnd,  and  a  .scarcity  of  insect  life,  the  woods 
arc  always  silent.  This,  together  with  the  strange  weird  forms  of 
the  vegetation  around,  makes  a  deep  impression  on  the  visitor  to 
whom  such  scenes  are  new.  Despite  the  luxuriance  of  the  ferns, 
we  miss  the  numerous  sweet  flowers  that  in  our  own  minds  are 
sij  closely  associated  with  the  deep  shade  of  the  forest.  In  New 
Zealand  the  blossoms  are,  for  the  most  part,  small  and  inconspic 
"III--,  and  lacking  in  sweetness. 
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We  would  not  have  our  readers  conclude,  however,  that  New 
Zealand  is  covered  by  one  immense  jungle  of  luxurinnt  vegeta- 
tion. Although  this  is  true  enough  of  the  regions  near  the 
coast,  yet  in  the  interior,  especially  of  the  South  Island,  the 
country  assumes  a  bold  and  barren  appe.arancc,  the  rounded  hills 


having  scarcely  any  vegetation  except  tlio  brownish  bunch-grass 
and  clumps  of  I'teris.  Still  farther  inland  the  scenery  becomes 
wild  .ind  Alpine  in  the  extreme.  The  cause  of  this  great  con- 
tra-it  in  tlie  as)K:ct  of  the  ccnintr>-  lies  not  only  in  the  elevation 
above  the  sea,  but  also  in  the  |K'Culiar  physical  features  of  the 
land.     The  high  snow-clad  mountains  that  border  the  western 
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shore  of  the  island  rob  the  prevaihng  westerly  winds  of  their 
moisture,  so  that  when  they  sweep  on  over  the  land  to  the  east- 
ward, they  have  but  little  of  this  life-giving  element  to  part  with. 

The  fauna  of  New  Zealand,  like  its  flora  and  scenery,  is  espe- 
cially peculiar  to  itself  The  first  feature  that  attracts  our  atten- 
tion is  the  almost  total  lack  of  land  mammals  and  reptiles.  The 
former  are  represented  by  two  species  of  bats  and  the  latter  by  a 
few  small  lizards.  The  position  filled  by  the  mammalia  in  other 
countries  is  there  occupied  by  the  feathered  tribes.  The  birds 
having  been,  for  a  long  time,  almost  the  sole  dwellers  on  the 
island,  their  development  was  carried  on  unchecked  and  unmodi- 
fied by  many  of  the  circumstances  that  influence  their  existence 
in  other  countries.  This  freedom  of  development  resulted  in  the 
production  of  many  strange  and  anomalous  forms  that  were 
unknown  and  unlooked  for  until  the  studies  of  the  naturalist 
had  confirmed  the  talcs  told  by  sailors  and  adventurers  who  had 
visited  those  distant  shores. 

One  of  the  strangest  birds  in  existence  is  the  Apteryx,  which, 
as  the  name  signifies,  is  without  wings.  This  bird  is  found  only 
in  New  Zealand,  and  thus  far  only  four  species  arc  known,  mostly 
from  the  west  coast  of  the  South  Island.  These  wingless  birds  are 
of  great  interest,  not  only  from  the  strangeness  of  their  structure 
and  habits,  but  also  for  the  information  they  afford  in  reference  to 
the  giant  birds  that'at  no  distant  day  inhabited  the  same  island, 
but  which  are  now  extinct.  We  refer  to  the  huge  Moa,  whose  bones 
are  scattered  over  the  country,  often  lying  exposed  beneath  the 
thick  groves  of  fern,  and  also  occuring  plentifully  in  caves  and  in 
recent  river  deposits.  That  these  extinct  birds  far  surpassed  in 
size  and  strength  any  members  of  the  feathered  tribes  now  living, 
is  shown  by  their  ponderous  bones  which  exceed  even  the  bones 
of  horses  and  oxen  in  size.  Some  of  the  tibias  of  these  birds 
measured  three  feet  in  length,  the  femur  that  once  articulated 
with  it  being  between  seven  and  eight  inches  in  least  circumfer- 
ence. The  largest  of  these  birds,  when  alive,  must  have  stood  at 
least  ten  feet  high,  as  is  unquestionably  shown  by  some  of  the 
complete  skeletons  which  have  been  mounted.  There  were  surely 
giants  in  the  days  when  these  monsters  strode  along  in  the  shad- 
ows of  the  tree-ferns,  or  tore  up  the  roots  ot  the  Pteris  with 
their  powerful  claws.  That  the  Moa  lived  in  New  Zealand  after 
the  settlement  of  those  islands  by  the  aboriginal  inhabitants  is 
shown   by    the   remains  of  these  birds,  which   have  been    found 
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mingled  with  the  charred  bones  of  men  and  dogs,  in  the  ancient 
ovens  —  "  kitchen-middens  "  —  which  have  been  recently  dis- 
covered. The  natives  now  living  know  nothing  of  these  strange 
birds  except  the  existence  of  their  bones  in  the  caves,  etc.  In 
their  old  traditions,  however,  which  have  been  handed  down 
through  many  generations,  references  to  the  Moa  are  found,  con- 
taining instructions  to  the  young  hunter  how  to  ensnare  and  slay 
them. 

In  our  wonder  at  the  strangeness  of  these  ancient  creatures, 
we  must  not  overlook  the  many  smaller  but  extremely  interesting 
birds  now  living  in  New  Zealand.  Many  of  these  exhibitatendency 
towards  the  wingless  condition  that  formed  such  a  characteristic 
feature  in  the  ancient  fauna.  Among  the  numerous  parrots,  one 
large  green  species,  called  by  the  natives  the  Kakopo,  attracts  our 
attention  in  this  connection,  as  the  muscles  of  its  wings  are  but 
poorly  developed  and  useless  for  flight.  The  rails  also  aflbrd  two 
or  three  species  that  are  incapable  of  flight.  One  of  these  the 
Wika.  or  wood-hen,  is  very  common  about  the  swamps  and  fern 
thickets.  Another  is  the  rare  Notornis,  of  which  but  two  indi- 
viduals are  known.  The  Pukeko  is  another  of  the  rails  that 
shows  by  the  short,  rounded  form  of  its  wings  a  tendency  towards 
the  apterous  condition.  Besides  these  more  curious  and  inter- 
esting birds.  New  Zealand  possesses  a  considerable  variety  of 
smaller  and  often  witry  beautiful  .species,  few  of  them,  however, 
of  remarkable  for  the  sweetness  of  their  song.  Among  these 
the  Tui.  or  "  parson  bird  "  is  one  of  the  most  interesting ;  its 
trivial  name  has  reference  to  the  two  tufts  of  white  feathers  on 
the  throat,  which  resemble  the  tie  of  the  parson.  The  crooked- 
bill  plover,  which  inhabits  the  North  Island,  furnishes  the  only 
instince  known  of  a  bird  with  its  bill  turned  to  one  side ;  what 
Useful  purpose  this  .strange  curvature  of  the  bill  can  serve  is 
unknown. 

Since  the  colonization  of  New  Zealand,  a  great  number  of 
plants  and  animals  have  been  introduced  from  other  countries ; 
many  of  these  have  found  in  those  islands  a  congenial  home,  and 
often  seem  better  adapted  to  the  surrounding  conditions  than 
some  of  the  native  species,  which  they  are  fast  displacing.  Much 
of  the  fauna  and  flora  that  is  now  so  characteristic  of  New  Zea- 
land is  destined,  like  the  Maoris  themselves,  to  become  exter- 
minated by  the  advance  of  European  civilization. 
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NOTES    ON    THE    MANUFACTURE    OF    POTTERY 

AMONG  SAVAGE   RACES.^ 

BY  CH.  FRED.  HARTT,  A.M.,  LATE  CHIEF  OF  THE  GEOLOGICAL  COM- 
MISSION OF  BRAZIL. 

IN  making  a  critical  study  of  the  Indian  pottery  of  Brazil,  both 
ancient  and  modern,  I  have  been  led  to  investigate  some  facts 
in  connection  with  the  methods  employed  in  primitive  ceramic 
art,  which,  up  to  the  present  time,  have  received  but  little 
attention. 

Some  of  the  more  important  of  the  conclusions  reached 
by  a  study  of  ceramic  ornament  have  been  already  briefly 
sketched  in  a  paper  on  "Evolution  in  Ornament"  {Pop.  Sc, 
Monthly,  January,  1875),  in  which  I  have  attempted  to  show 
the  origin  and  function  of  Decorative  Art,  and  describe  some 
of  the  more  important  steps  in  the  growth,  of  these  ornamiental 
borders  so  common  on  pottery,  and  known  as  frets,  scrolls  and 
honey-suckle  patterns. 

The  use  of  pottery  is  unknown  to  many  savage  peoples,  as  for 
instance  to  the  Esquimaux,  the  northern  Indians  of  North 
America,  the  Botocudos  and  Cayapos  of  Brazil,*  the  Pampean  races, 
the  Fuegians,  the  Veddahs  of  Ceylon,  the  Andaman  Islanders, 
the  Australians,  the  Maoris  and  the  Polynesian  islanders  gen- 
erally. In  some  cases  this  ignorance  of  the  art  may  be  accounted 
for  by  the  exceedingly  low  degree  of  culture  of  the  tribe,  as 
among  the  Botocudos.  In  Greenland  we  should  scarcely  expect 
the  manufacture  of  earthenware  to  flourish,  and  its  absence  among 
the  Grecnlanders  is  compatible  with  a  considerable  advance  in 
other  arts. 

Among  the  Algonkin  tribes  of  Canada  and  the  North-eastern 
United  States,  cooking  is  often  done  in  vessels  of  bark,  cither  by 
placing  the  vessel  over  the  fire  or  by  putting  hot  stones  in  the 
liquid  (Relation  de  la  Nouv.  France,  1633,  p.  4). 

I  have  seen  the  Micmac  Indians  of  Nova  Scotia  make  square 

^  The  following  article,  published  at  the  office  of  the  Soufh  American  Jifail^  in 
Rio  Janeiro,  in  1875,  assumes  an  intensified  interest  from  the  sad  death  of  its  author, 
even  before  his  scientific  career  can  be  said  to  have  fully  begun.  A  few  introductory 
and  non-relevant  sentences,  and  long  quotations  are  necessarily  omitted. —  O.   Z".  Af. 

2  Among  the  Indians  included  in  the  great  family  of  the  Cayapos  by  Dr.  Couto  de 
Magalhaes,  may  be  mentioned  the  Gradahus,  the  Gurutircs  of  the  Xingii,  the  Caca- 
h6s  of  the  scrtoes  of  Maranhfto,  and  the  CayajxVs  of  Malto  Grosso. 
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or  oblonjj  vessels  of  the  extremely  thin,  paper-like  l>ark  of  the 
birch  \Bctula  papynuca  Ait.)  and  cook  in  them  directly  over  the 
fire,  just  as  water  may  be  boiled  in  a  paper  cup.  The  Kutchin 
tril>es  of  the  MacKenzic  river  have  no  pottery,  but  they  make 
kettles  of  tamarack  roots,  woven  together  very  tightly  and  neatly, 
and  ornamented  with  dyed  porcupine  quills,  in  which  vessels  they 
boil  water  with  hot  .stones  (Jones  Smith's  Report,  pp.  66,  321 ). 

The  Indians  of  Santa  Catalin^i.  in  California  **  brought  fresh 
water  to  the  Sp<'iniards  in  flaskets  m.ide  of  rushes"  (Burney,  jd 
Voy.  of  Sebastian  Vizcaino.  So.  Sea  Described,  p.  24S).  Similar 
vessels  are  still  in  use  in  the  same  region,  and  Major  Powell 
brought  home  from  the  Colorado,  water  baskets  lined  inside  with 
pitch.  The  Maues  of  the  Amazonas  use  water-tight  baskets,  and 
so  also  do  the  Kaffirs.  Wooden  kettles  for  stone  boiling  are 
found  among  many  tribes,  both  in  America  and  elsewhere,  and 
the  inhabitants  of  Amboyna  and  Ternate  cook  in  bamboos 
iChardin,  iv.  pp.  171.  172;    Receuil  des  voyages,  &c.,  iii.  121.) 

The  jK).sscssion  of  a  material  like  birch  bark  may  render  pot- 
tery to  a  certain  extent  unnecessary,  and  thus  retard  its  invention 
and  adoptit>n.  The  whole  subject  of  cooking  in  wooden  vessels 
and  of  stone  boiling  has  been  admirably  discussed  by  ryl«>r. 
That  the  inhabitants  of  the  coral  islands  of  the  Pacific  should  be 
without  j)ottcry  is  not  wonderful.  It  is  said,  also,  that  there  is 
no  |K)tters*  clay  in  the  Sandwich  Islands. 

Man  is  not  the  only  animal  that  makes  vessels  of  clay,  but  he 
is  the  only  one  that  bakes  them  in  the  fire  to  make  them  durable. 
Other  animals  mnke  nests  of  clay  for  their  young,  but  primitive 
man  makes  earthenware  vessels  in  which  to  hide  away  his  dead. 
Man's  most  primitive  vessel  was  his  hand  ;  but  leiivcs,  shells,  bark, 
tough  skins  or  shells  of  fruits,  sections  of  bamboos.  &c..  were 
soon  used,  as  by  means  of  these  he  could  not  only  dip  up  water, 
but  also  transjwrt  it  from  place  to  place.  The  same  vessels  must 
also  have  served  for  the  preservation  and  transportation  of  articles 
of  food.  etc.  The  art  of  pottery  has.  doubtless,  originated  inde- 
(K'ndently  in  many  diflerent  nations,  and  many  circumstances 
may  have  led  to  the  employment  of  clay  for  the  manufacture  of 
vessels.  At  Unatashka,  Capt.  Cook  (Voy.  ii.  510)  saw  '*  vessels  of 
a  flat  stone,  with  sick^sof  clay  not  unlike  a  standing  pyc."  Lyons 
says  (Private  Journal,  p.  3201  that  the  ICsquimaux  women  have 
an   ingenious   method  of   making    Limps    and    cooking-pots  <»r 
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flat  slabs  of  stone  which  they  cement  together  with  a  composi- 
tion of  seal's  blood  applied  warm,  the  vessel  being  held  at  the 
same  time  over  the  flame  of  a  lamp,  which  dries  the  plaster  to  the 
hardness  of  stone,  and  in  a  note  he  adds,  that  **  the  cement  is 
composed  of  seal's  blood,  of  whitish  clay  and  of  dog's  hair. 
The  natives  think  that  the  hair  of  a  female  dog  would  spoil  the 
composition  and  prevent  its  sticking."  On  the  Lower  Murray  the 
natives  line  a  hole  in  the  ground  with  clay,  and  cook  their  food 
in  it,  and  sometimes  they  coat  wooden  vessels  and  gourds  with 
clay  to  prevent  their  being  burned.  Both  these  customs  just 
described  might  lead  to  the  invention  of  pottery. 

The  material  of  which  pottery  is  made  is  clay.  Ordinary  clay 
consists  of  fine  particles  of  more  or  less  decomposed  feldspar, 
mixed  with  a  larger  or  smaller  per  centage  of  free  silica,  which 
last  may  exist,  either  as  an  impalpable  powder,  or  as  a  more  or  less 
coarse  sand. 

Kaolinitc,  used  in  the  manufacture  of  porcelain,  is  a  silicate  of 
alumina  derived  from  the  decomposition  of  feldspar,  containing 
soda  or  potash,  and  it  consists  mainly  of  a  mixture  of  silicate  of 
alumina  and  free  silica. 

Pure  clay  will  not  make  pottery,  because  of  its  tendency  to 
shrink  and  crack  in  drying  and  baking.  It  must,  therefore,  be 
mixed  with  some  substance  to  counteract  this  tendency.  In  the 
making  of  sundried  bricks,  the  Egyptians  found  it  necessary  to 
mix  the  clay  with  straw. 

In  pottery,  the  substance  added  is  called  by  the  French  a 
digraissant.  One  of  the  best  materials  for  this  purpose  is  sand, 
or  powdered  silica  in  some  form,  especially  if  the  ware  is  to  be 
burned  at  a  high  temperature. 

The  Danish  archaeologists  have  shown  that  the  clay  of  which 
the  pottery  of  the  Kjoekkenmoeddings  was  made,  was  mixed 
with  powdered  granite,  apparently  obtained  by  heating  the  rock 
and  plunging  it  into  water.  In  Chiloe  to-day,  the  natives  obtain 
a  dc^raissant  for  pottery  in  the  same  way  (Wagner  Chimie  Indus- 
trielle.  Tom  i,  555).  In  some  kinds  of  earthenware  manufac- 
tured in  England  and  on  the  Continent,  powdered  flint  is  added 
to  the  clay,  the  flints  being  prepared  by  heating  them  red  hot, 
then  throwing  them  into  water,  and  afterwards  pulverizing  them 
(Brogniart,  Arts  Cer.  1854,  i,  71). 

Sometimes  a  cement  of  pulverized  pot-shreds  or  terra-cottnt   is 
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:uidc(i  in  the  manufacture  of  certain  kinds,  both  amon^  civilized 
and  savage  nations.  In  making,  for  metallurgical  purposes,  cru- 
cibles that  are  required  to  stand  great  heat  and  sudden  changes 
of  temperature,  burnt  clay,  obtained  by  powdering  old  crucibles, 
i<  sometimes  added  to  the  raw  clay  to  prevent  cracking  (Fonck. 
ZeitMhr,  i.  Hth.  ii.  1 870.  iv.  290,  Ure's  Diet,  sub  Pottery;  Brog- 
mart  i.  721. 

rhe  ancient  Indians  of  Pacoval,  on  the  island  of  Marajo,  used 
to  mingle  |>owdered  pottery  with  the  clay  for  their  ware,  and  in 
tJK  mass  composing  the  w.dls  of  fractured  sjK'cimens  from  Sr. 
Fcrreira  Penna,  I  have  found  quite  large  fragments  still  showing 
their  |>ainted  surfaces. 

In  lM>th  North  and  South  America,  where  the  Indian  pottery 
1^  rarely  ever  thoroughly  burned,  the  clay  is  often  mixed  with 
broken  shells.  Mica  enters  frequently  into  the  composition  of 
})ottery,  and  Dr.  Herendt  has  informed  me  that  in  Yucatan,  even 
wash  gold  was  occasionally  used.  Gold  is  also  found  in  the 
material  com|>osing  the  pottery  of  Palembang,  in  the  Kast  Indies 
!  Jour.  K.  Ind.  Archi|)elago.  1850,  iv,  273). 

Powdered  coke  or  furnace  cinders,  graphite,  amianthus  (Brog- 
mart.  I.  c.  i.  74).  and  even  sawdust  are  employed  in  some  kinds  of 
motlern  Kuroj>ean  ix)ttery,  and  where  a  low  heat  is  useti  in 
baking,  the  clay  is  sometimes  mixed  with  powderetl  limestone. 
.\t  a  higher  heat  this  latter  would  .serve  as  a  flux. 

I  am  not  aware  that  the  Indians  of  North  America  ever  mixed 
ashes  with  the  clay,  but  the  custom  is  very  general  in  South 
America,  where  the  ashes  of  the  bark  of  several  trees  are 
employed.  In  Guiana  the  bark  used  is  that  of  the  Couepi  tree, 
\Couepia  gmiuunsis)  (Ferdinand  Fcrmin,  Description  gencrale. 
Cscc.  de  Surin.im,  i.  61). 

(Jn  the  Amazons  the  clay  intended  for  the  manufacture  of  pot- 
tery is  mi.xed  with  the  ash  of  the  Caraipi'  tree,  {MoquiUa  utilis 
Hooker)  (Benth.  Martiu.s,  Flora  Braziliensis,  Fasc.  xli.  PI.  8,  f.  1 1 ; 
Wallace.  Travels  on  the  Amazon.  &c.,  484 ;  Marryatt,  **  Pottery 
and  Porcelain,"  509;  Bates,  "Naturalist,  &c."  225).  The  Carajas, 
Caraja-is,  Chambioas,  Chavaiitcs,  Chereiites,  and  Guajajaras  of  the 
Araguaya,  mix  with  the  clay  the  ashes  of  certain  sipos,  I  have 
»ieen  the  Caraipi'  bark  prepared  by  stacking  the  fragments  on  end 
m  a  conical  heap,  and  then  burning  them  in  the  oix*n  air.  The 
.ish  is  very  abundant  and  preserves  the  original  form  of  the  frag- 
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ments.  Having  been  reduced  to  powder  and  sifted,  it  is 
thoroughly  intermingled  with  clay,  to  which,  when  wet,  it  gives 
a  dark  plumbaginous  look,  but  this  color  grows  much  lighter  on 
burning.  The  use  of  the  Caraipe,  according  to  universal  testi- 
mony, makes  the  ware  better  able  to  stand  the  fire.  The  Indians 
of  Sariacu  use  the  ash  of  a  bark  called  Apacarama,  perhaps  the 
same  as  Caraipc  (Smythe  &  Lowe,  Nar.  of  a  Journ.  from  Lima  to 
Para.  Lond.,  1836,  210).  The  Caraipc  hdir\!i  contains  an  enormous 
percentage  of  silica,  which  separates  as  a  fine  white  powder.  It 
is  to  this  siliceous  powder  that  the  ash,  doubtless,  owes  its  value 
as  a  dcgraissant.  In  the  Amazonian  region  is  found  a  species  of 
fresh-water  sponge,  called  Cauxi,  containing  siliceous  spicules, 
and  whose  ash  is  sometimes  used  to  temper  clay  for  potter^*"  (De 
Souza,  Lembrancas,  etc.  do  Amazonas,  loi).  According  to 
Semper  (Der  Stil.  Band  ii,  122)  the  use  of  these  dcgraissapits  and 
cements,  besides  destroying  the  homogeneity  of  the  paste,  furnish 
innumerable  points  of  rest  throughout  the  mass  that  reduce  the 
fragility  of  the  ware  after  burning,  and  the  danger  of  cracking, 
whether  through  change  of  temperature  or  by  shock.  The 
coarser  particles  serve  to  break  up  and  distribute  the  undulations 
by  which  the  cracks  are  propagated,  very  much  as  a  fracture  in  a 
pane  of  glass  may  be  arrested  by  boring  a  hole  at  the  extremit}' 
of  the  crack. 

By  the  advent  of  Europeans,  pottery  in  America  was  invariabh- 
made  by  hand,  the  potters  wheel  being  unknown.  In  the  prov- 
ince of  Para,  among  the  Indians,  and  to  a  considerable  extent 
among  the  whites,  as  each  family  makes  its  own  potter>^  stores  of 
this  clay  arc  often  laid  up. 

The  clay,  mixed  with  Cariapi.\  is  kneaded  with  the  hands  into  a 
mass,  which  is  then  divided  into  a  number  of  balls  about  as  laree 
as  the  first.  The  woman  potter  then  furnishes  herself  with  a 
board  or  mat,  on  which  to  build  up  the  vessel,  some  flat  object 
on  which  to  roll  out  the  clay,  a  vessel  of  water,  and  a  fragment  of 
a  cuia  or  a  shell  to  serve  as  a  smoothing  instrument.  If  the  ves- 
sel is  to  have  a  flat  bottom,  she  presses  out  upon  the  board  a 
round  flat  piece  of  the  required  size  and  thickness.  This  takes 
the  impress  of  the  board  or  mat,  and  fragments  of  the  bottoms  of 
vessels  from  the  ancient  site  of  the  '*  BluflT-Dwellcrs  "  at  Taparinha, 
near  Santarem,are  often  beautifully  impressed  by  the  mat  on  which 
they  were  formed.     Indian  women  of  Santarem   sometimes    seat 
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themselves  on  the  ground  holding  a  large  ball  of  clay  between 
the  feet.  On  this  the  vessel  is  built  up,  the  ball  being  .ifterwards 
cut  ofT.  leaving  the  bottom  flat. 

After  the  bottom  is  formed,  a  piece  of  clay  is  rolled  under  the 
hand  into  a  long  rope-like  cylinder.  This  rope  is  then  coiled 
round  the  edge  of  the  bottom  of  the  vessel,  being  flattened  side- 
ways by  pinching  with  the  fingers  of  the  left  hand,  and  caused  to 
adhere  to  the  bottom.  On  this,  coil  after  coil  is  laid  in  like  man- 
ner, each  being  flattened  as  before. 

After  a  few  have  been  added  they  are  worked  into  sha{X!  with 
the  fingers,  which  are  occasionally  moistened  in  water,  and  the 
irregularities  produced  by  the  coils  are  caused  to  disappear. 
The  vessel  is  formed  by  the  hand  alone,  and  the  surface  is 
smoothed  down  by  means  of  a  bit  of  gourd  or  a  shell,  which  is. 
from  time  to  time,  dipped  in  w«iter.  If  the  vessel  he  large,  it  is 
now  set  awav  in  the  shade  for  a  while  to  ilr\'  a  little,  after  which 
new  coils  are  added  as  above,  no  other  instrument  being  used 
except  the  hands  and  the  gourd  or  shell,  with  which  alone  the 
vessel  may  receive  not  only  an  extremely  regular  form  but  also  a 
very  smooth  surface.  According  to  Dr.  de  Magalhaes,  "the  ix>t- 
tery  of  the  Carajas.  the  Carajais.  Chamhioas,  Chavantes,  Cher- 
entes,  Gu.ijajaras  of  the  Araguaya  river  is  always  made  by  coil- 
ing, the  surface  being  worked  down  by  the  hand  and  water, 
and  the  aid  of  a  sort  of  spoon-like  trowel  made  of  bam- 
boo." The  coils  are  so  worked  together  that  from  a  simple 
inspection  of  the  vessel  it  is  impossible  to  determine  how  jt  was 
built  up.  1  should  never  have  suspected  that  the  pottcr>*  of 
Pacoval  had  been  made  by  coiling,  were  it  not  that  I  found  the 
coils  still  ununited  on  the  inner  surface  of  the  heads  of  idols. 
The  coils  still  preserve  the  deliaite  imprints  of  the  fingers  of  the 
artist  (Am.  Naturalist,  v.  1871  j. 

In  building  up  a  vessel,  care  must  be  taken  to  allow  it  to  har- 
den as  the  process  progresses,  so  .is  to  avoid  its  settling  by  its 
own  weight,  as  it  is  ver\'  likely  to  do.  especially  if  the  vessel  be 
large.  This  settling,  under  the  influence  of  gravity,  is,  however, 
likely  to  give  rise  to  graceful  curves,  and  it  would  be  interesting 
to  determine  how  far  the  beauty  of  outline  <>f  pottery  may  have 
resulted  from   the   imitation  of  forms  that  originated  in  this  way. 

Handles  and  all  prominent  ornaments  are  added  afterwards, 
being  luted  on.     Sometimes  the  outside  of  the  vessel  is  oriva.- 
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merited  by  applying  thin  strips  of  clay   laid  on  in   spirals,  and 
other  figures  as  among  the  Greeks  and  Romans. 

The  ancient  Bluff-Dwellers  were  very  fond  of  ornamenting  their 
pottery  in  this  way.  The  "  apple-pie  *'  border,  made  by  impress- 
ing with  the  extremity  of  the  finger,  or  by  pinching  up  a  line  of 
elevations  between- the  thumb  and  forefinger,  was  also  in  common 
use  among  the  same  Indians,  and  is  still  perpetuated  on  the 
modern  pottery  of  the  Amazonas.  It  was  rarely  used  by  the 
Indians  of  Pacoval. 

In  Amazonian  pottery,  ornaments  are  rarely  impressed  or 
stamped.  I  have  observed  on  the  Bluff-Dwellers'  pottery,  circles 
made  with  the  end  of  a  hollow  stick.  The  Chambioas  and 
Carajas  of  the  Araguaya  make  wooden  dies,  with  which  to 
ornament  their  pottery,  the  Carajas  using  a  sort  of  Maltese 
cross. 

The  surface  of  the  vessel,  after  having  been  smoothed  down,  is 
often  washed  with  a  thin  layer  of  pure,  creamy  clay,  which  appears 
to  be  sometimes  burnished  before  cooking,  producing  a  beautiful, 
hard  and  almost  polished  surface.  The  common  ware  of  the 
civilized  Indians  of  the  province  of  Para  is  usually  very  plain  and 
rarely  ever  painted,  but  that  of  the  Upper  Amazon  is  often  most 
beautifully  ornamented  in  several  colors,  with  frets  and  borders, 
and  other  purely  aesthetic  forms,  the  absence  of  all  attempt  at 
representations  of  plant  forms  being  remarkable.  Edwards  says 
that  the  colors  are  laid  on  this  Amazon  pottery  with  a  brush 
made^  of  the  spine  of  a  palm.  The  black  color  is  made  of  the 
juice  of  mandioca. 

The  ancient  pottery  of  Pacoval  is  often  adorned  with  frets  and 
scroll  borders  and  other  ornaments,  drawn  on  a  white  ground 
with  marvelous  accuracy  (Am.  Naturalist,  V.,  1871 ;  Pop.  Sc. 
MoHtAfy,  ]an.,  1875). 

Ornaments  are  sometimes  scratched  with  a  sharp  point  on  the 
surface  of  modern  Amazonian  pottery,  and,  occasionally,  ornaments 
are  made  consisting  of  a  series  of  holes.  The  etching  on  the  Pacoval 
pottery  is  exceedingly  delicate.  Sometimes  the  same  pottery  is 
decorated  by  first  washing  the  surface  with  white  clay,  and  then 
engraving  so  as  to  leave  an  ornament  in  relief  The  instrument 
used  seems  to  have  been  a  tooth  of  a  paca,  or  some  other  rodent. 
Some  of  the  large  burial  vases  are  covered  with  ornaments  of  this 
kind,  which  must  have  required  long  and  patient  labor. 
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Iteforc  burning,  the  vessels  are  allowed  to  diy  slowly  in  the 
shade,  and  afterwards  in  the  sun.  The  burning  requires  much 
care,  and  is  performed  in  diflcrent  ways.  Usually,  they  arc  set  at 
a  distance  from  the  fire,  and  allowed  to  become  heated  gradually, 
without  actual  contact  with  the  flame,  after  which  they  are  sur- 
rounded by  fire  and  thoroughly  burned.  Very  often  they  are 
covered  with  a  heap  of  Caraipe  bark,  which  is  set  on  fire.  Some- 
times, on  the  Amazonas.  potter)'  is  burned  in  an  oven  or  in  a 
hole  in  the  ground.  The  Carajas  and  other  tribes  of  the  Ara- 
guaya burn  their  pottery  in  ovens  m<ide  by  hollowing  out  the 
nests  of  the  white  ant.  The  ware  is  introduced,  another  excava- 
tion is  made  below  the  fire,  and  still  another  in  the  top  of  the 
nest  to  serve  as  a  chimney.  The  enormous  earthcrn  pans 
{vapopia)  on  which  farina  is  cooked,  and  which  are  sometimes 
four  or  five  feet  across,  require  to  be  burned  with  great  care,  and 
their  manufacture  is  usually  entrusted  only  to  women  of  much 
experience.  Ordinarily  the  pottery  of  the  Amazonas  is  not 
thoroughly  cooked.  That  of  the  Bluff- Dwellers  is  particularly 
poor  in  this  respect.  While  the  vessel  is  still  hot  after  burning, 
it  often  receives  inside  a  coating  of  melted  jHtahv-sua  resin, 
applied  with  a  swab,  but  I  am  informed  that  before  the  vessel  is 
used  on  the  fire,  this  is  first  burned  out.  This  resin  is  said  to  be 
obtained  from  the  Jutahy  tree  of  the  Amazonas  (HyiNemea  cour^ 
haril)  \  but  it  does  not  ap]X'ar  to  be  the  product  of  the  yutahy 
alone. 

At  Breves,  on  the  Island  of  Marajo,  there  is  made  a  kind  of 
j>ottery  which  is  first  washed  with  white  clay,  and  after  burning, 
()ainted  in  water  color  in  the  most  gaudy  antl  outrageous  fashion. 
Over  this  color  a  varnish  oi  jiitahy-sica,  dissolved  in  alcohol,  is 
laid.  A  Nimilar  resin,  said  to  be  the  product  of  the  same  species 
of  llymcuica,  is  used  to  varnish  painted  ware  among  the  May- 
pures  on  the  Orinoco  (Humboldt,  Pers.  Nar.  ii,  309).  The  Abi- 
ponian  women  rubbed  their  pottery  with  a  kind  of  glue  to  make 
it  shine  ( Dobritzhoffer.  Hist,  of  Abipones.  ii,  131).  The  Indians 
of  Ciuiana  paint  their  pottery  with  water  color,  and  varnish  it 
with  the  gum  siniin  \  Shnin  tinctoria)  or  hourgoniKRobinui  bourgoni). 
In  Yucatan,  Behrendt  reports  the  use  of  a  varnish  made  from  the 
Niin  \CoiiUs  axin  Lallave).  The  Fijians  glaze  their  ware  with  a 
resin,  and  the  ancient  Kgyptians  sometimes  painted  pottery  in 
distemper  and  covered  it   with  a  resin<ius  varnish  (^*'  Pottery,   in 
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Chambers'  Encyc. ;  Williams  and  Calvert,  Fiji,  &c.,  53  ;  Jenkins* 
U.  S.  Expl.  Ex.,  347 ;  Birch,  Anct.  Pottery,  i,  48,  49 ;  Brogniart. 
ut  supra,  i,  502).  Von  Martius  alludes  in  general  terms  to  the 
mode  of  building  up  an  earthen  vessel  by  coiling  (Ethno.  Amer- 
ikas,  712);  and  the  same  method  appears  to  have  been  alluded  to  by 
Humboldt  (Pens.  Nar.,  ii,  309)  when  he  says  that  the  natives  of 
the  Maypures  on  the  Orinoco  *'  purify  the  clay  by  repeated  wash- 
ings, form  it  into  cylinders,  and  mould  the  largest  vessels  with 
the  hand." 

We  meet  with  the  same  method  again  in  Chiloe,  where  it  has 
been  described  by  Dr.  Fonck  (Die  Indier  des  Siidlichen  Chile, 
&c.),  who  speaks  of  the  vessel  as  being  built  up  exactly  as  at 
Erere,  a  flat  piece  being  first  made  for  the  bottom,  on  the  per- 
iphery of  which  the  wall  is  formed  by  coiling  up  a  sausage-like 
cylinder.  He  adds  that  the  ware  is  dried  in  the  smoke  before 
burning  {Zcitsch.  fur  Eth.,  1870,  iv.,  290). 

Gili  describes  the  process  of  coiling  as  found  among  the 
Indians  of  Orinoco,  and  adds  that  the  surface  of  the  vessel  is 
worked  down  with  a  pebble  and  the  fingers,  which  are.  from  time 
to  time,  dipped  into  water,  the  ware  being  burned  in  pits  with  a 
fire  made  of  bark. 

Prof.  Charles  Rau,  the  first  ethnologist  to  give  due  importance 
to  the  method  of  coiling,  has,  in  his  admirable  essay  on  Indian 
Pottery  (Smithson.  Rep.,  1866,351),  translated  the  description 
given  by  Dumont  of  the  manufactury  of  earthenware  by  the 
Indians  of  Louisiana,  in  which  an  account  of  the  building  up  of 
a  vessel  by  this  method  is  given  (Mem.  Historiques  sur  la  Loui- 
siane).  Prof.  Rau  is  of  the  opinion  that  the  building  up  of  pot- 
tery by  coiling  was  practiced  over  a  large  area  in  North  America. 
Certainly  in  South  Anierica  it  was  widely  known. 

Prof.  Eggleston,  of  Columbia  College,  New  York,  informs  me 
that  in  Germany,  the  large  crucibles  used  in  melting  are,  when 
broken,  built  up  again  with  ropes  of  clay.  In  this  case  we  have 
either  a  survival  of  an  old  pre-historic  art,  or  its  re-discovery  in 
modern  times. 

I  will  now  give  such  information  as  I  have  been  able  to  gather 
concerning  the  manufactory  of  pottery  by  the  aboriginal  inhabi- 
tants of  America,  for  the  double  purpose  of  giving  a  clearer  idea 
of  the  various  processes  used,  and  also  of  showing  that  the  manu- 
facture is  everywhere  exclusively  in  the  hands  of  women. 
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Molina  says  (Saggio,  &c.,  Bologna,  1872),  that  the  Chilians 
have  excellent  pottery,  which  they  burn  in  furnaces,  or  rather 
holes  dug  in  the  sides  of  the  hills,  and  adds  that  they  apply  to 
their  wares  a  sort  of  varnish  made  of  a  certain  mineral  earth. 
Schmidtmeyer  (Trav.  into  Chile,  Lond.  1824.  117)  says  that  the 
pre-^ent  Chilefios  are  good  potters  for  common  ware  :  they  intro- 
duce a  certain  quantity  of  earth  or  sand,  containing  an  abundance 
t»f  yellow  mica ;  and  jars,  holding  seventy  gallons  or  more,  are 
made  by  them  of  great  thinness,  lightness  and  strength,  and 
which  sounds  as  if  it  were  metal.  The  Pehuenches  of  Chili,  a 
wandering  tribe,  made  new  vessels  in  every  locality  in  which  they 
establish  themselves  tPoppig,  Rcise  in  Chile,  &c.,  Leipz.,  1835,  i. 

383). 

In  Bolivia,  the  women  fabriaite  the  potter)-  with  much  super- 
stitious ceremony  (D'Orbigny.  L'Homme  Amer.,ii,  150,  233.  339. 
363').  According  to  Castelnau,  the  Chiriguanos  women  are  excel- 
lent |)otters.  One  vessel  measured  by  him  was  a  metre  in  diameter 
and  twelve  decimetres  in  height  (Elxpcd.  vi,  56,  307).  Woman's 
work  among  the  Mojos  Indians  comprises  also  the  manufacture 
of  earthenware  (D'Orbigny,  ut  supra  233).  Gibbon  speaks  of 
one  Juana  Jua  Cayuba,  a  Mojos  woman,  who  superintended  the 
hired  women  who  were  engaged  in  moulding  earthen  jars  (Expl. 
of  the  Valley  of  the  Amazonas,  p.  246). 

The  (iuarayos  women  also  made  pottery,  and  D'Orbigny 
sj>eaks  of  the  large  vessels  in  which  the  dc.id  of  the  tribe  are 
buried  (Frag.  d'Une  Voy.  au   Centre  de  I'Am.  Meridionale.  193). 

Both  the  ancient  and  modern  inhabitants  of  the  Andes  were 
f.inmus  letters,  and  the  vases  of  the  Htuuas  of  Bolivia  and  Peru 
have  long  attracted  the  attention  of  ethnologists  (von  Tschudi  >• 
Kivcro,  Anticj.  de  Peru  :  Cat.  du  M usee  de  Sevres  ;  D'Orbigny, 
Alias  d'Antiq.  Peruv. ;  Brogniart.  Arts  Ceram..  i,  525  ;  Kwbank, 
L  fe  in  Ikazil).  The  majority  of  Peruvian  vessels  were  un- 
d'»,ihledly  formed  in  two  or  more  pieces,  in  a  mould,  and  after- 
wan  U  luted  together.  Some  of  these  molds  were  made  from  nat- 
ural objects,  but  others  bear  very  elaborate  raised  figures. 

The  women  of  the  Indians  of  Ucayali  arc  represented  as  being 
the  ]>otters.  The  Tobas  of  Mbocobi  of  the  Chaco.  manufacture 
immense  chica  pots  like  those  of  the  Chiriguanos,  the  work  fall- 
ing to  the  lot  of  the  women,  as  was  the  case  also  among  the 
Indians  of  Itaty.  a  village  of  Guaranis.  situated  at  the  confluence 
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of  the  Parana  and  Paraguay  (D'Orbigny  L'Homme  Am.,  ii»  lOO; 
Voyage,  &c.,  i,  199;  Brogniart  i,  530). 

Dobritzhoffer  says,  "  The  American  women  seem  to  have  a 
natural  talent  for  making  various  articles.  They  can  mold  pots 
and  jugs  of  various  forms  of  clay,  not  with  the  assistance  of  a 
turning  machine  like  potters,  but  with  their  hands  alone.  These 
clay  vessels  they  bake,  not  in  an  oven  but  out  of  doors,  placing 
sticks  around  them. 

The  pottery  of  the  Payaguas.  of  Paraguay,  was  the  work  of 
women.  Among  the  Guaycurus,  pottery  appears  to  have  been 
woman's  work,  for  Prado  tells  us  that,  in  this  tribe  were  found 
men  who  affect  all  the  manners  of  women,  not  only  dressing  like 
them  but  occupying  themselves  in  spinning,  weaving,  making 
pots,  etc.  (Hist.,  in  Revista  Trimensal  do  Inst.  Hist,  i,  32). 

Hans  Staden,  who  was  a  captive  among  the  Tupinambas, 
relates  that  the  women  of  that  tribe  were  the  potters.  The  ves- 
sels after  having  been  dried  in  the  air  and  painted  with  lines  of 
different  colors,  were  turned  upside  down  on  stones,  and  burned 
by  heaping  bark  about  them  and  setting  it  on  fire  (DeBry, 
Americae,  3d  Part,  ii,  xiv,  3 ;  Sec  also  DeBry,  Hist.  Nav.  in 
Braziliam,  p.  133.  141,  142,  239). 

The  women  of  the  Arraial  do  Barro,  opposite  the  Island  of 
Sao  Sebastiao  are  said  to  have  made  excellent  ware  (Art.  de  Veri- 
fier les  Dates,  13,  p.  1 10). 

The  women  of  the  Mongoyos  prepared  the  clay  on  a  banana 
leaf  held  upon  the  knee.  It  was  then  placed  upon  a  **  plateau  '* 
of  sifted  ashes,  and  the  vessel,  after  fashioning  and  polishing, 
was  submitted  to  the  action  of  fire. 

A  writer  on  Brazil  (Noticia  do  Brazil,  Lisboa,  1825,  iii,  i,  286j, 
says,  that  the  old  Tupinamba  women  made  pottery  by  hand, 
some  of  which  were  big  enough  to  hold  a  pipe.  They  also  made 
pots,  mugs  and  pans.  This  pottery,  which  was  sometimes  painted, 
was  burned  in  a  pit,  a  wood  fire  being  made  above.  They  super- 
stitiously  believed  that  if  any  one  but  the  person  who  moulded  the 
pottery  were  to  attempt  to  burn  it,  the  vessel  would  break  to 
pieces  in  the  fire. 

Spix  and  Martins  (Travels,  Lond.  1824.  ii,  246)  tell  us  that  the 
Coroado  women  provide  the  requisite  earthenware  for  the  family. 
Pottery  is  still  made  by  the  civilized  Indian  women  in  many  parts 
of  Brazil  south  of  the  Amazonas.    Old  women  make  earthenware 
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by  hand  in  S.  Paulo.  The  clay  is  mixed  by  beinjj  trodden  under 
the  feet  of  oxen,  the  vessels  being  formed  by  coiling  or  by  mold- 
ing in  several  pieces.  The  clay  is  .sometimes  worked  into  a  thin 
sheet,  which  is  applied  to  the  surface  of  a  wooden  mold.  The 
outside  is  worked  down  with  the  wetted  hand  and  the  application 
of  a  corn  cob.  After  the  vessel  has  dried  to  the  pro|)er  con- 
sistency, it  is  cut  in  two,  the  mold  is  removed,  and  the  two  pieces 
are  skilfully  luted  together.  Potter>'  is  made  in  the  .same  wax*  in 
Hahia. 

Kxcept  in  the  olarias,  where  earthen  vessels  are  made  on  a 
large  scale,  men  nowhere  in  the  Amazon  region  have  anythinj^^ 
to  do  with  this  industr}*.  (On  the  manufacture  of  potter)'  by 
women  in  various  jxirts  of  S.  America,  see  Baena.  Knsaio  Coro- 
graphico  do  Para,  sub  voce  **  Monte  Alegre;**  Candido  Mendc/ 
lie  Almeida,  Pinsonia,  1873,  28;  Herndon,  Explor.,  202 ;  Wal- 
lace. Travels.  172:  Debret.  Voyage  Pittoresque,  Paris,  1834, 
Catalogue  du  Musce  Ceramique  de  Sevres;  Hrogniart,  Arts  Ccr- 
amiques,  i,  532:  Humboldt,  Personal  Narrative,  i,  196;  (iili, 
Storia  Americana,  ii.  315:  Gumilla,  Hi.stoire  Naturelle,  &c..  de 
rOrenociue,  i.  268;  Schomburgk.  ilakluyt  Soc,  Discov.  of 
(luiana  by  Sir  \V.  Raleigh,  64,  note  ;  /</.  Journ.  Eth.  Soc.  LoiuL. 
1848,  i.  267  :  Art  de  Verifier  les  Dates  T.  15,  285  ;  Perez.  Jeog- 
raphia  de  los  P^iados  Unidos  de  Colum!)ia.  i,  485  ;  Bull.  Soc. 
tl'Anth.  Paris,  T.i,  Serie  i,  1866,403;  Squier,  Rare  and  Original 
Documents  and  Relations,  p.  46;  Bibliotheca  de  Autores  E^- 
panoles.  Historiadores  primitivos  de  los  Indias,  i,  348). 

Dr.  Berendt  writes  from  Yucatan  that  ** certain  classes  of  jK't- 
tery.  manufactured  in  some  towns  of  the  interior,  are  not  only 
carried  all  over  the  country,  but  exported  to  other  parts  of  Mex- 
ico, and  even  to  Havana;  among  them  are  unglazed  basin-^  V^v 
cooling  drinking  water,  also  large  and  small  water-jars,  some 
preserving  the  ancient  Yucatan  forms,  others  imitating  foreign 
m«KieN.  The*NC  are  made  by  men.  mestizoes,  and  mostly  by 
hand,  on  the  turning  wheel.  In  .some  places  far  away  in  the 
interior,  or  without  any  connection  with  the  larger  centers  ot 
trade.  a*N  also  in  Peten.  the  jjroceeding  i>  still  more  primitive.  an<i 
is  exclusively  in  the  hands  of  women.  Thev  search  for  the  claw 
load  it  on  the  backs  of  children,  anti  work  it  on  the  itictatc  before 
fashioning  it  with  the  hands.  I^rgc  jars  they  generally  form  from 
two  pieces.     I  have  not  seen  that  they  mix  their  clay  with  ashe>; 
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but  they  often  mix  different  kinds  of  clay  together.  The  class 
of  pottery  used  by  the  poorer  classes  comprises  the  cotnal^  (flat 
plates  to  bake  tortillas  on),  cajetes^  or  small  plates  (saucers)  for 
certain  dishes,  etc.  No  kind  of  glazing  is  used  for.  this  kind  of 
pottery,  but  m  its  place  a  varnish  is  sometimes  used,  made  from 
Xiin  {CoccNS  Axin  Lallave),  and  this  is  occasionally  painted.  It 
is  an  ancient  proceeding.  I  possess  a  vase,  dug  out  at  Jaina  on 
the  Gulf  Coast  north  of  Campcche,  whose  varnished  and  painted 
outer  surface  imitates  admirably  the  design  of  ash  wood.  The 
pottery  of  the  ancient  Mayas  shows  great  variety  in  form  and  in 
structure.  Clay  of  different  colors  (dark  red,  light  slate  color. 
light  and  dark  red,  and  brown)  is  sometimes  mixed  with  mica  or 
shell-gravel,  and  other  substances,  such  as,  in  other  parts,  even 
wash  gold.  The  ornamentation  consists  of  figures  and  arabesques 
sunk  or  scratched  into  the  surfaces,  or  elevated  into  reliefs  and 
often  painted.  The  modern  pottery  of  the  Indians  is  generally 
plain.  The  ancient  pottery  found  in  the  interior,  and  particularly 
near  the  gulf-coast  of  Yucatan,  shows  a  much  higher  art  than 
that  from  the  east  coast,  Cozumel  island,  etc." 

Pottery  making  fell  to  the  lot  of  the  Carib  women,  and  accord- 
ing to  Ligon  they  manufactured  a  very  handsome  light  ware  (De 
la  Borde,  **  Relations  dc  Toriginc,  &c.,  des  Caraibes,  &c.,  Receuil 
de  divers  Voyages,  p.  23  ;  McCulloh,  Researches  concerning  the 
Aboriginal  History  of  America,  p.  84). 

Mr.  Squier  describes  the  pottery  of  Nicaragua  as  painted  and 
glazed  (Nicaragua,  i,  287).  The  ceramic  artists  among  the 
Indians  of  Fort  Yuma,  California,  are  women,  and  the  same  is  tlie 
case  with  the  Zuiiis,  whose  beautifully  painted  pottery  closely 
resembles  that  of  the  ancient  Indians  of  Pacoval  (Michler,  Rep. 
U.  S.  &  Mex.  Boundary  Survey,  i,  loi  ;  Pac.  R.  R.  Rep.,  iii,  50). 
D II Pratz  says  that  the  Indian  women  not  only  "  make  the  pot- 
tery but  they  dig  up  and  mix  the  clay  "  (Hist,  of  Louisiana, 
Lond.,  1774,  360). 

Adair  informs  us  that  the  Cherokees  glaze  their  ware,  and 
make  it  very  black  and  firm  by  placing  it  in  the  smoke  of  a  pitch 
pine  fire  (Hist,  of  Am.  Indians,  Lond.  1775,  4). 

Hariot  says  of  the  natives  of  Virginia:  **  Their  women  know 
how  to  make  earthen  vessels  with  special  cunningc,  and  that  so 
large  and  fine  that  our  potters  with  thoye  wheels  can  make  noe 
better"  (DeBry,  A  brief  Report,  &c.,  1590;  Campbell,    Hist,  of 
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Virj^inia,  28;  The  True  Travels,  &c..  of  John  Smith,  p.  131  ; 
Strachcy,  The  Hist,  of  Trav.  into  Virginia  Dritannica.  p.  112). 
On  the  Georgia  Indians  see  Bartram,  Travels,  Lontl..  1792,  511  ; 
On  the  Iroquois,  Schoolcraft,  iii,  81,  and  Notes  on  the  Iroquois 
in  Squicr  &  Davis,  223  ;  On, the  Hurons,  Parkman's  "Jesuits  in 
America,"  p.  xxx. 

An  account  of  the  |>ottery  manufactured  among  the  Indians 
west  of  the  Mississippi  river  is  quoted  from  Hunter's  **  Manners 
an*!  Customs  of  several  Indian  tribes  west  of  the  Mississippi  " 
in  Prof  Rau's  article  on  Indian  pottery  in  the  Smithsonian 
Report.  1866.  p.  351. 

Amonj;  the  Mandans,  women  were,  as  elsewhere,  the  makers 
of  earthenware  (Catlin,  Manners  and  Customs,  Letter   16). 

Among  the  Micmac  Indians  of  Acadia,  the  birch-bark  vessels 
in  which  cooking  is  performed,  are  made  by  the  women,  and  we 
have  already  seen  how  she  prepares,  among  the  Esquimaux,  the 
stone  lamps  and  cooking  vessels. 

Jewett  thinks  that  the  Celtic  funerar>'  urns  were  formed  "  most 
probably,  judging  from  the  delicacy  of  the  touch,  and  from  the 
impress  of  the  fingers  which  occasionally  remain,  by  the  females 
of  the  tribes  "  (Grave  Mounds  and  their  contents.  83-85). 

At  Ordezan,  near  Bagniere  dc  Bigorre.  pottery  similar  to  that 
found  in  caves  is  still  manufactured  by  women.  Tylor  speaks  of 
a  <ct  of  hand-made  pottjrv  found  in  use  bv  an  old  woman  4n  the 
Hebrides. 

The  Kaffir  women  not  only  cook,  but  they  make  the  pots  they 
u>e.  the  clay  for  the  purpose  being  obtained  from  ant-hills. 
Tiiey  also  make  baskets  that  will  hold  milk  or  beer  (Wood's 
Unciv.  Races,  jj,  143  ;  Campbell.  Travels  in  So.  Africa,  523). 

I^urton  says,  concerning  the  manufacture  of  earthenware  in 
Kastern  Africa,  **  The  figuline,  a  grayish  brown  clay,  is  procured 
fftim  river  beds,  or  is  dug  up  in  the  country;  it  is  subjected  to 
the  preliminarx'  operation  of  pounding,  rubbing  dry  on  a  stone, 
puiverizing  and  purifying  from  stones  and  pebbles.  It  is  then 
worked  into  a  thick  mass  with  water,  and  the  potter  fashions  it  with 
the  hand,  first  shaping  the  mouth;  he  adds  an  inch  to  it  when 
dry,  hardens  it  in  the  sun,  makes  another  addition,  and  thus  pro- 
ceeds until  it  is  finished.  Lines  and  other  ornaments  having  been 
traced,  the  pots  are  baked  in  piles  of  seven  or  eight,  by  burning 
grass.    Usually  the  color  becomes  lamp-black.     In  Usagara.  how- 
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ever,  the  potters'  clay  burns  red  like  the  soil.  A  cunning  work- 
man will  make  in  a  day  four  of  these  pots,  some  of  them  con- 
taining several  gallons,  and  their  perfect  regularity  of  form,  and 
often  their  picturesqueness  of  shape,  surprise  the  stranger.  The 
best  are  made  in  Ujiji,Karagwahand  Ugunda,  those  of  Unyamwezi 
are  inferior,  and  the  clay  of  Zanzibar  is  of  all  the  worst." 

Schweinfurth  states  that  "  as  in  the  case  with  the  majority  of 
the  inhabitants  of  Africa,  the  manufacture  of  pottery  is  practiced 
by  the  women  (Zeitschrift  fur  Ethn.,  1873,  i,  8). 

"  In  Yoruba,"  says  Bowen,  "  the  women  make  earthern  pots  " 
(Central  Africa,  p.  308) ;  and  so,  also,  do  those  of  Garo-a-Bautschi 
and  Tesan,  and  the  Guinea  coast.  We  arc,  therefore,  I  think, 
justified  in  coming  to  the  conclusion  that  the  fictile  art,  in  its 
infancy,  is  confined  to  the  women  is  as  true  of  Africa  as  of 
America. 

In  the  East  Indian  Archipelago,  the  Papuan  women  make  pot- 
tery (Journ.  of  Ind.  Arch.,  v,  313;  Norris'  Ethnogr.  Lib.,  i;  Earl's 
Papuans,  p.  73).  While  pottery  is  unknown  in  the  greater  num- 
ber of  the  South  Sea  Islands,  in  Fiji  it  has  reached  a  high  state 
of  development  (Williams  and  Calvert.  Fiji,  N.  Y.,  1859,  53  • 
Wood^  Unciv.  R.,  Amer.  Ed.,  930).  Women  have  the  making  of 
pottery  entirely  in  their  own  hands,  and  the  art,  moreover,  seems 
to  be  confined  to  the  women  of  sailors  and  fishermen.  It  is  al>o 
worth  noting  that  the  Fiji  women  are  skilled  in  the  manufacture 
of  stamped  bark  cloth,  making  the  patterns  themselves  (see  also 
Jenkin's  U.  S.  Expl.  Exp.,  341,  347  ;  Lubbock,  Preh.  Times,  443  ; 
Pickering's  Races  of  Men,  163). 

The  facts  I  have  given  seem  to  show  that  among  sav^age  tribes 
generally,  the  fictile  art  is,  at  first,  exclusively  practiced  by 
women,  the  reason  being  that,  primarily  and  essentially,  the 
fabrication  of  earthenware  is  a  branch  of  culinary  work,  which 
last,  everywhere  falls  to  the  lot  of  the  gentler  sex.  Man,  among 
savages,  is  the  hunter,  fisher  and  warrior,  while  the  woman  takes 
care  of  the  house,  and  of  the  culture  of  the  field.  When,  how- 
ever, in  the  progress  of  the  tribe  in  culture,  the  practice  of  the 
art  of  pottery  comes  to  be  a  profession,  and  to  interfere  with 
household  work,  it  passes  naturally  into  the  hands  of  man,  and  it 
will  be  found  that  in  every  case  where  men  make  earthenware  the 
tribe  has  advanced  considerably  beyond  the  savage  state. 

But  savage  woman  not  only  fabricates  vessels  of  clay,  she  also 
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ornaments  thcin,  and  if  the  fictile  art  has  originated  with  her,  and 
ha^  l^rown  up  under  her  hands,  it  seems  no  less  probable  that  the 
ornaments  she  uses  should  have  originated  with  her,  and  the 
probability  is  increased  by  the  fact  that  to  her  falls  the  work  of 
.^pinning  and  weaving,  of  making  and  decorating  personal  orna- 
ments and  clothes,  and  of  makiiig  baskets,  mats,  etc.  She  is 
everywhere  the  primitive  decorative  artist,  and  to-day  it  is  the 
exception  that  man  occupies  himself  with  ornamental  art,  even  in 
civilized  countries.  Woman  covers  with  ornament  everything 
\\K-x  hand  touches,  and  the  lady  in  her  boudoir  industriously 
embroiders,  on  some  article  of  mere  luxury,  the  same  series  of 
frtt>  and  scroll  borders  that,  on  the  Amazona*^,  the  savage 
unclothed  squaw  as  diligently  and  with  as  firm  a  hand,  traces 
with  a  spine  on  the  damp  surface  of  the  clay  vessel  she  is  fashion- 
ing It  is  as  if  they  both  sang  the  same  simple  song.  The  orna- 
ments in  both  cases  are  identical  and  not  only  of  wholly  inde- 
pendent origin,  but  it  may  be  also  of  very  diflerent  age.  Those 
«>f  the  savage  are  the  mere  embryonic  beginnings  of  art-life,  while 
lii<.i'-c  of  the  boudoir,  like  the  Unj^ttlte  of  to-day,  are  archaic 
forms.  |XTsistent  through  the  ages,  still  flourishing  unchanged 
among  the  varied  wealth  of  derivatives  by  evolution  from  the 
ancient  primary  forms. 

:o: 

SEKDS  OF   THK    VIOLET   AND    OTHKR    PLANTS  AS 

PROJECTILES. 

BV  MOSl>  N.  ELROn,  M.U. 

THE  capsules  of  the  cleistogenous  flowers  of  Viola  ciuullata,  V^ 
catiadensis  and  / '  striata,  by  a  iKXuliar  mechanical  movement 
i»f  the  valves  project  their  seeds  from  a  few  inches  to  four  or  five 
feet.  As  V.  cucidlata  is  a  very  common  plant,  with  numerous 
>eed  pods  in  the  latter  part  of  the  season,  it  has  been  most  care- 
fuilv  studied,  and  will  be  the  first  described.  When  the  seeds  are 
ripe,  the  pod  that  before  had  been  folded  back  on  its  crooked 
procumbent  stem,  becomes  erect,  opens  into  three  valves  that 
place  themselves  at  right  angles  with  the  straightened  and  erected 
peduncle,  and,  as  it  were,  look  directly  upwards.  By  straighten- 
ing the  peduncle,  the  .seed  vessels  that  heretofore  had  been  con- 
cealed, are  brought  on  a  level  with  or  above  the  leaves.  Each 
one  of  the  carinate  valves  contains  from  three  to  four  rows  of 
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seeds,  attached  by  short  funiculi  to  a  common  parietal  placenta. 
The  seeds  of  the  inner  rows  being  attached  to  the  top,  while  the 
outer  ones  are  attached  to  the  sides  of  the  raised  keel,  give  to  the 
boat-shaped  valves  an  appearance  of  overloading,  and  are  heaped 
up  in  the  middle,  and  were  it  not  for  their  slender  funiculi  -would 
be  spilled  out  by  the  least  motion.     The  shooting  process  is  now 
begun  by  the  hard  smooth  edges  and  sides  of  the  valves  pressing 
on  the  outer  rows  of  seeds  below  their  greatest  diameter ;  the 
pressure  being  transmitted  to  the  under  side  of  the  seeds  of  the 
heaped  up  middle  rows,  they  generally  are  the  first  projected. 
Usually  but    one  seed   is  projected  at. a  time,   and    the    short 
funiculi  permitting    another  one  to  take  the  vacant  space,  the 
inner  rows  are  kept  full  until  but  a  single  row  remains.     But  the 
movement  does  not  stop  here ;  it  is  continued,  and  the  pressure 
reinforced  by  the  outer,  and  sometimes  the  inner  end  of  the  valve 
coming  into  close  contact  and  clasping  the  seed  on  three  sides, 
until  all  are  forced  out,  one  by  one,  and  the  sides  of  the  valve  are 
left  in  contact.     During  the  process  of  drying,  which   still    con- 
tinues in  the  now  empty  and  useless  valve,  the  sides  are  separated 
and  it  again  assumes  the  former  carinate  shape.     Any  one  seeing 
the   dry  and  empty  pods  would  scarcely  think  of  their  having 
gone  through  the  changes  we  have  described.    And  as  the  move- 
ments that  project  the  seeds  take  place  while  the  valves  of  the 
capsule  are  yet  in  a  semi-green  state  we  conclude  they  form  an 
important  part  in  the  life  history  of  the  plant.     The  pods  of  the 
inconspicuous  flowers  of  V.  striata,  are  grown  in  the  axils  of  the 
leafy  stem,  on  long  peduncles,  and  have  the  same  movements  of 
straightening  and  erection  as  in  V,  citaillata.     The  pods  of   Viola 
canadensis  arc  sessile. 

The  projecting  movement  may  be  roughly  compared  to  the 
unlading  of  a  boat  by  slowly  crushing  the  sides  together. 

The  shooting  process  may  be  conveniently  watched  by  gath- 
ering the  mature  pods  after  they  have  opened,  and  plunging  the 
stem  into  a  cup  of  sand ;  however,  treated  thus  the  yalves  after 
once  closing  will  not  again  re-open.  The  lateness  in  the  season 
at  which  my  observations  began,  prevented  my  seeing  the  pods 
following  the  conspicuous  flowers. 

In  giving  the  generic  characters  of  Pilea  in  his  Manual  of 
Botany,  Prof  Gray  says,  "  Fertile  flowers.  Sepals  three,  oblong, 
more  or  less  unequal ;  a  rudiment  of  a  stamen  before  each  in  the 
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form  of  a  hooded  scale.     Achenium  ovate*  compressed,  strait(ht 
and  erect,  partly  or  nearly  naked." 

In  P,  pumila  the  distal  end  of  the  elastic  hooded  scales  arc 
held  down  by  the  otherwise  naked  seed.  The  rudimentary 
stamens  may  be  compared  to  a  V-shaped  spring,  tlic  ends  of 
which  are  pressed  together.  When  the  seed  is  ripe  and  its  con- 
nection with  the  receptacle  broken,  the  hooded  scales  suddenl\\ 
l>artially  straightens  and  the  seed  shot  into  the  air  fi\'e  feet  or 
more.  The  arrow-head  shape  of  the  achenium,  and  the  arranj^e- 
ment  of  the  cymes  on  long  axillar>'  stems  shortened  from  below 
upwards,  are  favorable  to  the  great  range  of  the  flying  projectile. 
The  mechanism  of  the  movement  is  sufficiently  simple,  but  the 
special  adaptation  of  an  essential  organ  of  a  j)erfect  flower  t<>  a 
new  use  is  very  peculiar. 

Prof  Gray  says  of  Oxalis:  "  Pod  membranaceous,  deeply  five 
lobed.  five  celled,  each  cell  opening  on  the  back.  Seeds  few  in 
each  cell,  pendulous  from  the  axis,  their  outer  coat  loose  and  sej)- 
arating."  The  loose  outer  coat  of  the  ^ccd  of  Oxti/is  sfrii(i7 
bursts  on  the  edge  opposite  its  attachment  to  the  axis,  and 
is  suddenly  rolled  back,  breaking  the  funiculus,  and  at  the  same 
time  separating  the  walls  of  the  cell  and  projecting  the  seed  two 
or  three  feet.  By  this  movement  the  loose  coat  is  general!}' 
turned  inside  out.  The  flattened  oval  seeds  are  marked  on  their 
sides  by  transverse  stri;e  that  doubtless  give  direction  to  the  elas- 
tic coat  when  it  bursts.  Ik;fore  the  seeds  are  fully  matured  they 
may  be  removed  from  the  cell  and  the  coating  caused  to  burst  by 
touching  them  with  some  sharp-pointed  instrument.  So  quick  is 
the  movement  that  one  is  strongly  reminded  by  it  of  a  jumping 
flea.     No  other  sjK*cies  than  Oxalis  stricta  was  observed. 

That  the  movements  of  the  seeds  described  are  important,  if 
not  essential  to  the  life  of  the  plant.  se«rms  evident.  The  ripening 
capsules  of  the  violet  may  be  found  until  late  in  autumn,  we  have 
seen  them  after  snowfall,  and  without  some  such  movement  a^ 
has  bf<*n  mentioned,  would  go  on  needing  the  same  ground 
the  seas(»n  through,  and  year  after  year.  Fhe  '^ame  remark  is  true 
of  the  wood  sorrell,  the  membranaceous  jM)d  of  which  would  other- 
wise fall  to  the  ground  near  the  root  of  the  plant  carrying  it-i 
crop  of  seeds  with  it.  The  general  resemblance  in  habit  and 
ap|>earance  of  balsam  and  richweed  would  lead  us  to  exjxrct  some 
special  provision  for  scattering  their  seeds  in  the  one  as  the  other 
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It  may  be  further  noticed  that  while  the  movements  described  are 
each  different  and  pecuhar  to  a  single  genus  of  plants,  they  are 
unlike  those  of  the  welUknovvn  balsam,  and  those  of  the  witch- 
hazel  as  given  by  Mr.  Meehan  a  few  years  since. 


■:o:- 


INSTINCT  AND  REASON. 

BY  F.  C.  CLARK,  M.D. 

IF  the  groat  array  of  startling  facts,  presented  in  the  works  of 
Mr.  Darwin,  be  not  wholly  convincing,  they  at  least  clearly  dem- 
onstrate a  somewhat  closer  connection  of  man  with  lower  organi- 
zations than  has  hitherto  been  acknowledged.  Since  the  inven- 
tion of  the  microscope  and  its  application  to  the  natural  sciences, 
the  study  of  natural  phenomena  has  opened  a  field  of  inquiry 
never  before  drccimcd  of  by  the  most  imaginative  theorist.  Myr- 
iads of  infinitesimal  forms  of  life,  which  formerly  escaped  detec- 
tion, have  thus  been  revealed,  and  though  many  a  one  lacks  that 
complexity  of  organization  which  usually  attracts  our  notice,  yet 
even  in  their  simplicity  they  present  a  problem  as  intricate  and 
perplexing  as  the  most  highly  organized  being.  These  minute 
organisms  often  seem  but  mere  centers  of  life  (points  of  attraction), 
around  which  cluster  other  existences  still  more  minute  and  but 
just  perceptible  to  the  highest  powers  of  the  microscope.  Organi- 
zation appears,  many  times,  hardly  more  than  nominal.  Even 
to-day  their  nature  defies  solution,  so  as  to  render  it  impossible 
to  assign  them  any  satisfactory  place  in  the  scale  of  being ;  and 
after  the  new  discoveries  daily  added,  the  naturalist  is  at  a  loss  to 
find  the  dividing  line  between  the  various  forms  of  life  expressed 
by  the  old  names  of  *'  animal"  and  **  vegetable." 

The  division  of  the  living  world  into  the  '*  vegetable  "  and  "  ani- 
mal" is  at  best  but  arbitrary.  It  is  not  enough  to  take  well 
characterized  types  of  each  division  and  compare  them  with  each 
other.  Such  differences  would  be  self  evident.  But,  instead,  it 
is  needful  to  give  such  a  definition  of  each  division  as  will  cover 
every  variety,  however  diverse,  which  is  included  in  that  division 
to  which  the  definition  has  been  given.  Thus,  much  confusion 
in  classification  is  avoided ;  though,  unfortunately  for  us,  the 
problem  remains  unsolved ;  for  the  new  facts  daily  brought  to 
light  render  necessary  continual    changes   in  classification,  and 
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broader  definitions.  In  the  present  state  of  natural  science  tlie 
best  classifications  cannot  be  otherwise  than  approximate  and  un- 
settled. But  the  link  between  unorganized  and  organized  matter 
has  thus  far  defied  discovery.  Whether  the  different  expressions 
nf  existence  are  due  to  that  inlicrent  change  exhibited  by  all 
matter — that  change  in  which  all  natural  phenomena  consists, 
resulting  in  a  spontaneous  generation,  the  necessary  elements  or 
factors  being  present ;  or  whether  to  a  special  creation  to  satisfy 
each  individual  case,  as  a  species  ;  these  are  questions  still  under 
dispute,  whose  explanations  have  their  different  disciples. 

Passing  by  that  which  makes  up  tlie  organization  of  all  living 
beings — the  mineral — it  is  designed  in  the  following  pages  to  dis-  ^ 
cuss  the  manner  in  which  the  different  vital  forms  express  their  ex- 
istence under  their  different  phenomena,  dependent  of  course  ui>on 
their  individual  organizations.  Hence  organization  determines 
the  character  of  the  individual  as  well  as  of  a  species  or  family. 
But  it  should  be  here  stated  that  it  is  not  intended  to  discuss  the 
province  of  a  species.     This  is  for  the  specialist. 

Again,  we  are  to  observe  how  each  organized  being  supplies  its 
wants  and  the  means  or  organs  for  supplying  them.  In  every 
form  of  life,  however  high  or  however  low  in  the  scale  of  being, 
there  must  necessarily  be  some  way  in  which  each  form  maintains 
its  existence.  It  is  not  to  be  expected  that  all  vital  beings,  irre- 
spective of  their  organization,  demand  the  same  mode  of  supply, 
but  some  means  of  supply.  Each  after  its  own  kind  must  so 
dispose  of  the  elements  of  nutrition  about  itself  as  best  suits  its 
organization.  lilach  one,  therefore,  will  take  from  the  alimentary 
substances  it  receives  only  that  best  suited  for  it,  or  is  refused, 
or  avoided  by  other  higher  or  lower  forms.  In  this  way  that  con- 
stant change  of  elements  is  effected  by  which  all  life  is  supported; 
by  which  the  structure  of  one  is  fitted  for  a  higher  form  of  life ; 
and  the  detritus  of  a  higher  prepared  for.  a  simpler  and  more 
lowly  being.  Thus  does  the  vegetable  supply  the  animal  with 
food,  and  in  turn  the  animal  adds  to  the  growth  and  vigor  of  the 
plant.  The  luscious  fruits  of  the  garden,  which  form  a  part  of 
the  delights  of  life,  contiiin  the  same  elementary  principles  found 
in  man,  but  there  taken  at  second  hand.  The  vegetable  being  a 
builder  up  of  tissue  can  exist  where  the  animal  would  become 
extinct,  for  it  is  the  tendency  of  all  animals  to  destroy  combina- 
tions and  to  form  compound  products. 

▼OU  JUII.— wo.  II.  7 
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Now,  for  these  various  forms  of  life  to  effect  these  important 
and  complicated  results,  there  must  needs  be  some  power  behind 
all  capable  of  directing  the  phenomena  manifested  in  each  indi- 
vidual. The  selection  of  the  required  food,  the  choice  of  a 
habitat,  and  the  end  of  all — the  ultimate  propagation  of  its  kind — 
are  by  no  means  mechanical  phenomena. 

The  general  opinion  has  hitherto  been,  that  man  was  guided 
by  intelligence  or  reason,  and  the  lower  animals,  without  excep- 
tion, by  instinct,  differing  most  essentially  from  reason  in  that  it 
was  innate.  Gradually,  however,  many  of  the  actions  of  the 
lower  animals,  as  well  as  some  of  man  which  were  regarded  as 
.  instinctive,  were  acknowledged  to  be  intelligent.  These  actions 
were  supposed  to  be  the  same  in  kind,  but  different  in  degree.  A 
step  was  thus  made  in  advance ;  and  what  could  not  be  longer 
denied  forced  itself  upon  the  attention  of  all. 

It  is  a  matter  of  peculiar  difficulty  to  draw  a  line  of  distinction 
between  instinct  and  reason.  The  best  thinkers,  among  whom 
may  be  cited  Herbert  Spencer,  consider  that  no  hiatus  exists 
between  the  two,  but  that  the  one  passes  into  the  other  by  insen- 
sible degrees. 

Simple  reflex  action,  sometimes  called  **  reflex  action  of  the 
spinal  cord,"  is  wholly  unconscious  action.  It  is  the  action  of  mus- 
cles seen  in  decapitated  frogs,  and  in  acephalous  children  (monsters) 
who,  in  their  short  life,  perform  simple  acts  as  readily  as  babes 
with  brain  intact.  Herbert  Spencer  supposes  the  simplest  acts  to 
be  unconscious,  performed  by  the  animal  automatically,  in  its 
endeavor  to  get  rid  of  offending  matters.  And  this  acquired 
power  is  inherited  and  becomes  then  instinct,  or  complex  reflex 
action  of  another  sort.^  Instinct  is  the  inheritance  of  accumu- 
lated experience ;  is  also  a  lower  grade  of  intelligence,  into  the 
highest  of  which  it  gradually  develops.  The  dog  after  having 
been  taught  the  trick  of  "  begging  "  will  transmit  that  faculty  to 
its  offspring,  which  will  be  used  as  occasion  requires.^  Mr.  Lewes 
and  Mr.  Spencer  appear  to  agree  in  regarding  instinct  as  being 
lower  than  reason.  Acts  which  were  once  voluntary  and  intelli- 
gent may  become  involuntary  and  habitual,  then  instinctive. 
And  as  acts  became  more  complex  they  become  less  frequent,  and 
more  subject  to  the  control  of  the  will.  Hence  instinct  is  *'  lapsed 
intelligence,"  so  to  speak. 

1  Psychology,  Vol.  i,  p.  432  and  foil. 

■'»  Problems  of  Life  and  Mind,  Vol.  i,  p.  208  and  foil. 
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Some  French  writers  and  others  do  not  separate  impulse  from 
instinct.  This,  Mr.  Lewes  opposes,  since  in  instinct  we  see  only 
one  course  of  action  often  followed,  when  other  sources  as  good 
mav  be  at  hand.  This  course  of  action  is  the  result  of  accumu- 
lated  experience  inherited  from  the  parents.  Rut  at  the  same 
time  a  change  in  the  course  is  sometimes  manifested,  which  would 
imply  a  slight  degree  of  intelligence.  From  this  it  follows  that 
reason  differs  from  instinct  but  in  degree  rather  than  in  kind,  as 
instinct  does  from  impulse.  But  as  impulse  denotes  the  sudden- 
ness of  an  act,  and  as  an  instinctive  act  follows  so  swiftly  after 
the  impulse  or  desire  has  once  been  formed,  it  becomes  very  difficult 
to  separate  the  two.  Roughly  sf>eaking  then,  instinct  may  be 
described  as  the  directing  force  in  simple  habitual  actions ;  while 
reason,  in  ever>'  case  implies  conscious  memor>',  and  may  be 
viewed  as  the  guiding  and  directing  force  in  ti'cry  act  which  is  not 
habitual.  It  is  the  /cutting  in  m-der  of  the  proffer  apparatus  to  work 
in  the  best  direction  ;  or  the  proper  selection  of  the  best  mode  of 
acquiring  wants.  In  instinct  then  we  have  no  consciousness  of 
action,  but  reflex  .icts  performed  automatically.  Hence  the  com- 
mon error  of  applying  intelligence  only  to  the  acts  of  man  can- 
not be  too  much  deprecated.  Instinctive  acts  are  as  common 
among  men  as  among  the  lower  animals ;  and  even  in  some 
species  of  plants,  we  note  phenomena  so  wonderful  as  to  cause 
some  hesitation  in  classing  them  entirely  among  instinctive  acts. 

The  theory  of  evolution  aids  us  greatly  in  explaining  many  of 
the  phenomena  observed  in  the  lower  forms  of  life,  perfectly 
inexplicable  by  any  other  mode  of  inquiry.  F*rom  the  simple  and 
hardly  exertive  act  of  the  monad  to  the  complex  and  manifold 
actions  of  man.  we  cannot  fail  to  perceive  a  constant  progressive 
development,  undeniable  and  indisputable.  Each  separate  prin- 
ciple, if  separate  and  distinct  it  be,  overlaps  another,  there  being 
no  chasm,  no  break  to  evince  the  beginning  of  one  and  the  end- 
ing of  the  other.  The  simple  reflex  act  becomes  compound ; 
phenomena  cease  to  be  involuntary,  and  become  conscious  and 
intelligent.* 

First  Fortns  of  Life. — In  regard  to  those  transitional  forms  of 
life  whose  place  in  nature  has  not  yet  been  determined,  which 
multiply  like  the  individual  cells  which  make  up  animal  and 
vegetable  structures — by  fissuration — little  can  be  said  respecting 

*  I^^iIlciplcs  of  Psycholutjy,  ^  **^-  *•  P*  43^  ^n*^  f*>"- 
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either  their  instinct  or  reason.  But  that  one  or  both  these  prin- 
ciples must  be  present,  can  be  best  seen  from  their  analogy  to 
higher  forms.^  But  if,  as  Herbert  Spencer  teaches,  instinct  is  but 
compound  reflex  action,  and  if  in  these  lowly  beings  we  observe 
simple  reflex  action  to  predominate  over  compound,  it  is  but  a 
step  to  invest  even  these  transitional  forms  with  some  degree  of 
instinct.  And  again  following  the  same  author,  we  cannot  fail  to 
see,  from  analogy  at  least,  some  degree  of  reason,  however* 
slight. 

It  is  seemingly  so  immaterial  to  this  class  of  beings  as  to  their 
place  of  abode,  and  so  easily  and  rapidly  do  they  reproduce  their 
kind,  that  it  is  not  surprising  that  the  theory  of  spontaneous 
generation  should  have  received  so  much  attention  and  gained  so 
many  partisans.  Still,  in  what  light  soever  they  arc  viewed,  they 
must  be  allowed  the  requisite  elements  of  growth  and  function ; 
for  without  these  they  must  as  truly  perish  as  the  higher  forms 
of  life  when  they,  too,  are  deprived  of  proper  function  and 
nutrition. 

Whether  regarded  as  animal  or  as  vegetable,  these  lowly  forms 
must  be  conceded  some  skill,  however  slight,  for  obtaining  wants 
and  for  protection  against  enemies.  Few,  if  any,  of  the  higher 
forms  of  life  are  unprovided  in  this  respect.  Thorns  render 
plants  less  liable  to  injury.  The  cuttle-fish  stains  the  water  in 
the  track  of  its  enemies  of  an  inky  blackness,  and  thus  escapes. 
The  spider  simulates  death ;  and  so  does  many  a  crustacean. 
The  polyp  can  be  severed  into  hundreds  of  fragments,  but  it 
revenges  itself  by  reproducing  as  many  new  individuals;  and  the 
mollusc  is  protected  from  foes  by  a  hard  closed  shell. 

Our  knowledge  of  the  lowest  of  the  protozoans  is  but  scanty, 
yet  they  all  have  means  for  engaging  successfully  in  the  struggle 
for  existence.  Each  protozoan,  or  other,  must  put  forth  efibrts 
proportioned  to  its  development,  to  be  met  and  overcome  by  still 
higher  development.  Something  is  displayed  in  the  contest  of 
offence  and  defence  which  seems  like  intelligence,  but  more  akin 
to  instinct.  Their  actions  observed  here  are  so  nearly  related  to 
reflex  action  alone,  that  the  problem  of  separating  instinct  from 
pure  reason  is  at  present  utterly  impossible.  But  yet  where 
observation  fails  analogy  will  perhaps  succeed. 

Now  if,  for  example,  we  touch  with  the  point  of  a  fine  needle 

*  Vid.  Pop.  Sci.  Monthly,  Dec.  1873,  p.  I  Sow 


1 879.]  Instinct  and  Reason.  I  o  I 

one  of  those  beautiful  bell  animalcules,  named  Vorticella,  it 
instantly  darts  backward  as  though  attached  to  a  tense  clastic 
thread.  If  we  observe  it  more  carefully  we  perceive  the  stem  of 
the  bell  flower  to  be  gathered  into  several  spirals  like  a  helix. 
After  a  while  the  animalcule  recovers  from  its  fear  and  extends 
itself,  spiral  after  spiral  being  shaken  out.  If  the  vessel  in  which 
they  are  contained  be  jarred  even,  they  dart  quickly  backward  as 
if  touched.  After  a  short  time  they  get  accustomed  to  jars  and 
the  like,  and  a  considerable  shock  is  required  to  cause  them  to 
withdraw  into  the  depths  of  the  vessel.  Now  here  at  least,  some 
impression,  strong  enough  to  affect  them  greatly,  is  made  upon 
these  little  bell-flower  animalcules.  If  instinct  be  advanced  to 
explain  this  phenomenon,  then  the  onus  of  proof,  as  to  where 
instinct  ends  and  reason  begins,  belongs  to  the  one  who  advances 
that  idea;  if  reason,  however  small,  then  we  must  allow  the  con- 
sciousness of  action  to  obtain  in  all  the  processes  of  nature. 

Every  form  of  life,  then,  whether  animal  or  vegetable,  does  but 
furnish  different  modes  of  expressing  life.  What  is  lacking  in 
one  is  made  good  by  approximation,  so  far  as  it  is  corfsisteiit  with 
the  needs  and  demands  of  that  organism.  The  plant  has  no 
brain,  no  blood  circulation ;  but  the  sap  of  the  plant  is  pumped  up 
by  the  rootlets  throughout  every  i)art ;  and  the  circulation  here 
is  as  perfectly  established  as  in  the  animal,  though  in  a  different 
manner.  For  their  puq>oses  in  life,  then,  these  transitional  beings 
need  no  complexity  of  nervous  system,  roots  and  sap.  They  would 
have  no  call  for  them  in  so  simple  an  organization  as  they 
possess. 

Plant  IJfc. — A  plant,  as  we  understand  it,  is  a  cellular  organism, 
consisting  of  a  part  below  ground  called  the  roots,  and  a  part 
above  denominated  stem,  branches  and  leaves.  Parasitic  plants 
have  properly  no  roots,  but.  as  their  name  implies,  subsist  upon 
higher  vogetible  forms.  Air  plants,  fungi  and  lichens  also  belong 
to  our  category  of  plants,  although  differing  so  widely  from  our 
type. 

Plants,  bcin*.;  for  the  most  part  limited  in  motion,  shoot  out 
roots  in  all  directions  beneath  the  ground  in  search  of  elements 
of  nutrition,  rear  a  stem  aloft,  push  out  branches  and  put  forth 
leaves  to  catch  the  sunbeams,  by  means  of  which  they  decompose 
the  atmosphere  to  obtain  the  projxT  requisites  for  the  life,  respi- 
ration, growth   an<l  vigor  of  that  form  of  life.     The  plant  never 
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fails  to  direct  its  stem,  branches  and  leaves  towards  the  sun  ;  and 
in  our  typal  plant,  roots  never  fail  to  be  thrust  downward  into  the 
earth,  in  what  form  soever  it  may  be  placed  in  the  ground. 
Leaves  often  change  to  roots,  and  roots  in  favorable  circumstances 
become  leaves.  The  greater  the  spread  of  foliage  the  more  vig- 
orous and,  consequently,  the  healthier  will  be  the  condition  of  the 
plant.  At  this  point  it  may  be  well  to  note  a  universal  law  or 
principle:  the  more  sunshine  and  air  (of  course  at  some  time 
reaching  a  limit)  the  more  abundant  the  foliage,  and  the  denser 
the  foliage  the  stronger  and  more  flourishing  the  plant.  This 
may  be  proved  by  comparing  out-door  plants  with  badly  managed 
in-door  and  hot-house  vegetation.  Plenty  of  sunshine  and  air 
soon  show  a  marked  change  for  the  better. 

Illustrating  the  subject  by  means  of  our  type,  we  find  the  organs 
of  a  plant  to  be  roots,  leaves  and  the  modifications  of  the  leaves 
for  reproductive  purposes.  The  stem,  or  trunk,  is  but  a  canal, 
altering  in  size  to  suit  the  var>'ing  conditions  of  the  plant,  and  is 
used  for  purposes  of  alimentation  and  the  circulation  of  veg- 
etable products  between  the  roots  and  the  leaves.  The  growth 
of  the  stem  depends  upon  the  same  law  which  governs  the 
growth  of  the  roots  and  the  branches  upon  which  the  leaves  are 
supported.  In  a  word,  the  stem  seems  to  act  as  a  support  for  the 
leaves.  Growth  itself  depends  upon  the  proper  assimilation  of 
the  elements  of  nutrition  derived  from  the  chemical  changes 
occurring  in  the  roots  and  leaves,  and  to  some  extent  in  the 
stem. 

Marine  and  fresh  water  alga^,  if  deprived  of  roots,  have 
in  their  remaining  organs  all  the  functions  necessary  for  their 
peculiar  mode  of  existence. 

The  structure  of  a  plant  is  cellular,  showing  its  origin  to  be 
from  the  segmentation  and  accumulation  of  cells,  one  upon  the 
other.  The  microscope  shows  how  beautiful  is  the  plant  tissue, 
and  how  different  in  different  varieties,  but  in  ever}'  one  this  dis- 
tinct cellular  formation  is  apparent. 

The  plant  is  also  possessed  of  the  means  for  assisting  its 
growth,  as  runners,  creepers,  tendrils  and  the  like.  For  repro- 
ductive purposes  it  has  nettles,  thorns,  elastic  fibres,  as  in  the 
seed  vessels  of  the  squirting  cucumber  yMotnofJua  clateruifn)\ 
but  above  all  in  its  essential  organs  of  reproduction — its  flowers 
containing  the  stamens  and  pollen,  ovar>-  and  pistil.     The  first 
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class  of  propagating  agents  are  secondary  or  non-essential,  the 
latter  the  essential  organs.  The  former  passive  agents,  the  Litter 
active. 

Thorns,  briers,  nettles,  etc.,  are  also  passive  elements  of  defence. 
For  offence  many  plants  have  a  singular  apparatus,  especially 
that  curious  class  of  plants  termed  insectivorous,  or  carnivorous, 
hereafter  to  be  discussed. 

But  the  plant  demands  food.  This  it  obtains  in  a  |x!culiar  way. 
Its  anatomy  and  physiology  are  adapted  to  that  peculiar  way.  It 
does  nothing  contrary  to  nature  with  impunity.  Mode  of  growth 
in  all  phmts  tend  to  the  same  end.  Hence  the  lowest  as  well  as 
the  highest  can  do  no  more  than  supply  wants  ;  seek  a  situation 
best  suited  to  its  growth  and  development;  remove  or  avoid 
obstacles  interfering  with  growth,  and  reproduce  its  kind  in  due 
time.  For  this  purpose  certain  organs  are  exercised,  and  this  con- 
stitutes the  functions  of  a  plant. 

In  plants,  as  well  as  in  animals,  we  everywhere  perceive  the 
operation  of  the  law  which  secures  to  them  what  naturalists  term 
"  the  survival  of  the  fittest."  The  weaker  must  succumb  to  the 
stronger,  and  disappears,  is  annihilated,  when  the  struggle  for 
existence  becomes  too  great  for  that  form  of  plant  life. 

Plants  which  need  much  air  (or  elements  of  air)  and  light,  and 
moisture,  are  found  in  situations  most  favorable  for  obtaining 
them  ;  if  deprived  of  them  the  result  is  obvious. 

In  the  case  of  most  terrestrial  plants,  a  suitable  depth  and 
character  of  soil  are  required.  If  the  soil  be  too  |)oor  in  the 
elements  of  nutrition  required  by  a  peculiar  kind  of  plant,  or  in 
e.xcess,  or  the  soil  too  dr\'  or  too  light,  the  diflerent  elements 
must  be  duly  supplied  or  apportioned,  and  sufficient  moisture 
furnished  by  irrigation  lest  the  heat  of  the  sun  destroys  the  roots 
of  the  plant.  The  same  principles  are  observed  in  respect  to  all 
the  classes  of  the  flora  spread  over  the  earth.  Warmth  implies 
light  or  sunshine,  and  where  it  is  wanting  none  but  the  lowest 
orders,  like  the  lichens  and  algie,  survive.  The  different  climates 
also  possess  their  own  vegetation,  and  even  in  different  regions  of 
the  same  zone  we  find  plants  totally  distinct  from  each  other. 
Hence  circumstances,  as  well  as  conditions,  must  find  a  place 
among  the  demands  of  a  plant. 

I'^or  the  removal  of  obstacles  the  plant  has  two  courses,  to  dis- 
inte;4ratc  the  object  opposetl  to  its  progress,  absorbing  it  if  it  be 
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a  suitable  nutritive  element,  as  are  all  animal  and  vegetable  sub- 
stances and  some  minerals ;  or  pass  around  it ;  or  still  again,  as  in 
extreme  cases,  to  bury  it  up  in  its  own  substance,  as  are  stones, 
bayonets,  nails  and  the  like. 

For  its  protection,  defence  and  reproduction  the  plant  has  at 
hand  sufficient  means.  Some  of  the  many  devices  for  these  pur- 
poses have  already  been  noticed.  The  manner  of  plant  repro- 
duction is  familiar  to  all ;  the  object  being  in  all  cases  the  contact 
between  pollen  and  ovary  or  seed  vessel.  In  this  way  the 
propagation  of  most  plants  is  effected.  In  regard  to  the 
flowerless  or  cryptogamous  flora,  spores,  it  will  be  found,  take  the 
place  of  seeds  proper.  Yet  for  all  that,  the  principle  of  repro- 
duction remains  the  same  in  both  divisions. 

Such,  then,  are  the  organs,  functions  and  factors  exercised  in 
the  life  of  a  plant.  It  now  remains  for  us  to  consider  how  these 
are  put  into  action  according  to  the  means  at  hand,  pursuing  as 
the  plant  does,  many  times,  a  most  reasonable  course,  and  acting 
in  a  manner  so  peculiar  as  to  excite  our  wonder  and  admiration. 
We  must  first  remember,  however,  that  we  have  to  do  with  a  form 
of  life  whose  phenomena  have  been  but  little  studied,  for  it  was 
not  till  late  in  the  period  of  the  Renaissance  that  botany  became  a 
a  separate  science,  and  that  plants  had  a  natural  classication  of 
their  own.* 

Plants  are  susceptible  of  improvement,  which  is  well  shown  by 
cultivation.  Thus  flowers  take  upon  themselves  a  great  variety 
of  forms  and  colors,  and  sometimes  to  so  great  an  extent  as 
almost  to  deserve  to  be  classed  as  new  and  distinct  species.  But 
yet  there  is  sufficient  likeness  between  them,  some  characteristics 
traceable  to  the  original  stock  ;  or  some  peculiarities  due  to 
inheritance  ;  some  similitude  to  the  parent  to  make  them  belong 
to  the  same  species.  Darwin  considers  all  the  different  species, 
or  varieties  of  pansy  to  be  derived  from  one  parent,  as  may  be  said 
in  reference  to  the  pigeon  and  the  dog  kind. 

Trees  often  adapt  themselves,  in  a  remarkable  degree,  to  the 
surrounding  circumstances.  Thus  the  feral  oak,  growing  as  it 
does  in  the  midst  of  other  trees,  which  oftentimes  are  densely 
crowded  together,  sends  out  branches  at  a  more  acute  angle  than 
does  the  meadow  or  cultivated  oak.  Much  difficulty  is  experienced 
in  cultivating  the  feral   variety,  so  as  to  give  it  the  grace  and 

*  First  Nal.  Sy**.     Bernard  do  Jussieu,  1759;  Fijjiiicr  Vegetable  World. 
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teauty  of  the  meadow  oak.     Other  trees,   like  the  walnut  and 
chestnut,  present  the  same  peculiarities. 

Plants  appear  to  possess  sensibility,  and  often  to  a  remarkable 
extent.  If  the  well-known  sensitive  plant  be  touched  never  so 
lightly,  if  but  a  breath  blow  upon  it,  its  flowers  and  leaves  close; 
and  some  time  elapses  ere  it  dares  to  expand  them  a^^ain,  as  if  it 
knew  the  danger  threatening  it.  If  only  a  sister  leaf  be  touched 
the  rest  close  as  if  out  of  sympathy.* 

Drugs  exert  their  peculiar  influence  uix>n  plants  as  upon  the 
higher  animals.  Spirits  of  ammonia,  if  applied  too  strong,  will 
be  fatal ;  opium  puts  the  plant  as  eflectually  to  sleep  as  it  does 
man  ;  prussic  acid  is  also  destructive  ;  electricity  exerts  here  its 
pcculicir  and  wonderful  eflect.^ 

In  plants,  as  in  animals,  we  sometimes  observe  what  is  termed 
"  suspended  animation."  This  phenomenon  is  well  instanced  in 
the  "  resurrection  plant,"  generally  known  as  the  Rose  of  Jericho. 
It  is  found  in  Arabia,  near  the  shores  of  the  sea.  to  all  appear- 
ances a  mass  of  dry.  dead  vegetable  fibre.  But  when  sufficient 
moisture  is  supplied,  it  revives,  its  leaves  expand,  it  is  clothed  in 
new  verdure,  and  as  it  blossoms  unfold,  the  reanimated  plant  is 
clothed  in  all  its  former  beauty.  No  wonder  is  it  that  the  Rose 
of  Jericho  should  be  almost  adored  by  the  simple  people  among 
whom  it  is  found.* 

The  Sleep  of  Plants, — When  night  approaches,  flowers  close 
their  petals,  and  thus  at  rest,  only  wake  when  the  sun  once  more 
ushers  in  the  day.  DeCandolle.  as  did  Linn;eus  before  him,  made 
many  experiments  with  plants  in  this  particular.  At  night,  plants 
were  e-\|>osed  to  a  bright  light,  and  during  the  day  were  placed  in 
a  darkened  room.  After  some  irregularities,  the  change  of  con- 
ditions was  finally  adopted  by  the  plants,  and  in  the  lighted  room 
they  would  blossom,  and  close  their  petils  and  leaves  in  the  dark- 
ened one. 

Some  plants,  however,  only  flower  at  night.  The  l)eautiful 
Yuccas,  a  sj)ecies  of  wild  lily,  only  blossom  when  the  moon  is 
out.  The  night  blcKJining  cereus  only  blooms  as  its  name  indi- 
cates. Hence  the  time,  as  well  as  the  season  and  the  climate,  etc.. 
.seem  to  Ix:  elements  of  importance  in  the  flowering  of  plants. 
These  conditions  may  be  slightly  varied,  as  seen  above. 

*  Vifl.  ••  Wi-hhKt"  "f  Voj^cl.iMc  WorM."     *^ch».Tl  Ik-  V<to. 
>  Ibid. 
'  II»i<I. 
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The  Movements  of  Plants, — Slow  motion  is  obvious  in  all  plants, 
as  in  their  growth,  and  in  their  tendrils,  creepers,  etc.  But  the 
most  rapid  and  continuous  motion  probably  possessed  by  plants, 
is  exhibited  in  the  Desmodiiim  gyrafts,  of  India.  Each  leaf  of  this 
plant  consists  of  three  parts,  two  external  and  small  leaflets,  and 
one  central  and  large  leaflet.  The  external  leaflets  move  up  and 
down  in  alternate  jerks,  at  the  rate  of  sixty  a  minute.  The  cen- 
tral one  moves  but  little.  This  motion  is  continued  during  al' 
the  seasons  of  the  year,  and  during  the  whole  lifetime  of  the 
plant.     Warmth  and  moisture,  however,  expedites  the  motion.^ 

The  Offensive  Weapons  of  Plants, — The  first  of  these  offensive 
plants  is  the  familiar  Venus's  fly-trap  {Dioncea  musdpuld)  which 
sets  its  traps,  and  woe  betide  the  unwary  insect  which  ventures 
near  the  the  hidden  toils,  allured  by  its  attractive  appearances. 
The  springs  arc  all  sot,  the  prison  prepared  and  sure  destruction 
awaits  the  victim. 

The  Darlingtonia  californica  belongs  to  the  pitcher  plant  family. 
Its  appearance  has  been  likened  to  a  cobra  in  the  act  of  striking. 
The  beautiful  "red  wattles  "  within  the  brim  of  its  pitcher  offer 
irresistible  attractions  to  insects,  especially  to  flies.  These  alight 
first  upon  the  **  wattles,"  then  flying  upward  strike  the  pitcher,  and 
owing  to  the  peculiar  twist  of  its  walls  fall  to  the  bottom  of  the 
receptacle,  where  many  another  thoughtless  fly  has,  too  late, 
found  its  sepulchre.^ 

Dr.  Erasmus  Darwin,^  grandfather  of  the  celebrated  naturalist 
of  the  same  name,  about  a  century  ago,  advanced  many  curious 
theories  respecting  the  consciousness  and  volition  of  plants,  in  a 
work  under  the  title  of  "The  Loves  of  the  Plants."  This  book 
at  the  time  was  much  ridiculed.  Plants  seem  to  put  on  their 
most  gorgeous  dyes  for  the  same  purposes  as  the  animals ;  and  the 
idea  of  the  "loves  of  the  plants,"  though  seemingly  absurd,  needs 
more  investigation  ere  it  be  wholly  discarded  and.  ridiculed. 

Plants  not  only  actually  eat  and  digest  animal  food,  but  also 
drop  the  insects  they  have  destroyed,  upon  the  ground,  and  thus 
fertilize  the  soil. 

Dr.  Hooker  has  described  several  kinds  of  plants  which  sub- 
sist upon  animal  food,  and  are  hence  termed  carnivorous.     The 

*  Wond.  of  Vcg.     S.  de  Vere. 
'  I^)c.  fit. 

•  For  what  follows,  vid.  Sci.  American  Dec.  22,  1874,  and  July  3,  1875. 
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present  Mr.  Daniin  has  investigated  the  same  subject  very  care- 
fully, «ind  found  that  when  a  fly  was  caught  by  one  of  these 
plants,  it  would  be  dissolved  in  a  gastric  fluid  exactly  like  that  of 
the  animal  stomach.  Pieces  of  beef  and  the  like,  when  subjected 
to  the  same  process,  were  acted  upon  in  like  manner.  Hard  min- 
eral substances,  like  chalk,  would,  after  a  time,  be  rejected  by  the 
plant,  though  seized  upon  at  first  like  the  rest,  shall  we  say  as 
soon  as  it  found  out  its  mistake  ?  ^ 

In  this  country  a  lady  has  enlightened  us  greatly  upon  this 
subject  by  her  interesting  labors  upon  the  bladder  wort  ( Utricu^ 
/aria  ni'j^/erta).  Mrs.  Trccit  has  studied  the  habits  of  this  plant 
very  carefully,  and  learned  that  it  allures  animalcules  by  means 
of  its  bright  flowers  and  leaves  glistening  with  dew.  The  water 
bear  and  other  microscopic  forms  of  insect  and  vegetable  life 
seem  to  be  its  food.* 

Instinct  and  Reason. — On  analyzing  the  various  opinions  formed 
at  different  times  in  the  world's  histor)-,  in  regard  to  the  reason- 
ing power,  or  consciousness  of  action  displayed  by  plants,  we 
shall  meet  with  extremists  on  both  sides  of  the  question.  Pass- 
ing over  the  mythological  accounts  of  plant  metamorphoses,  so 
attractive  to  the  refined  Greek  and  I^tin,  we  only  advert  to  the 
mental  faculties  with  which  the  ancients  were  pleased  to  endow 
many  plants. 

Many  in  more  modern  times  have  lavishly  bestowed  souls  u|>on 
plants,  as  did  Adanson,  Bonnet,  Hedwig  and  Edward  Smith. 
Marti  us  and  Fechner,  of  Germany,  defended  these  views,  and 
were  ver>'  liberal  in  their  supply  of  souls  to  plants,  even  regard- 
ing them  as  sentient  beings. 

Another  class,  taking  the  opposite  side  of  the  question,  among 
which  may  be  reckoned  IHiler,  regarded  plants  as  only  suscepti- 
ble to  the  material  influences  of  the  universe.  So  Descartes 
made  all  animaN.  so  far  as  he  could,  mere  automatons. 

The  views  of  naturalists  of  our  own  day  are  more  consistent 
with  nature  and  common  sense  ;  that  all  plants  obey  as  infallible 
a  law  as  do  animals,  and  are  subject  to  like  influences  as  was 
observed  above.     Bichat  in  his  great  work  on  "  Life  and   Death," 

*  tiiixlev  foiiiKi  in  |>l;ints  M>nicthin){  c<>m]>.ir.iblc  to  a  nervous  system;  Oaruin 
somcihinj;  crifn]>iralilc  to  icMcx  action. 

-  Nc»v  Vork  Trib.,Fcl'.  I,  1S75;  aUd  I>aiwin'>  "  InNect.  lMaiit>,"  Sir  I.  Lul>l>ock's 
••  i;ii:.  Willi.  I"lMwei>.  ' 
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admits  that  plants  show  a  life  as  active,  and  a  sensibility  as  great 
as  do  most  animals.^  Any  disturbance  of  the  conditions  under 
which  plants  thrive  are  as  fatal  as  the  subversion  of  the  relations 
upon  which  the  lower  animals  and  man  himself  depend  for 
existence. 

In  the  investigation  of  this  part  of  our  subject,  we  must  remem- 
ber that  we  cannot  see  exhibitions  as  great  as  in  the  more  com- 
plex forms.  Each  plant,  transitional  or  not,  displays  in  the  strug- 
gle for  existence  and  the  survival  of  its  kind,  a  force,  an  influence 
almost  as  great  and  wonderful  as  is  exhibited  by  mankind.  Apd 
though  standing  above  all  this,  as  head  and  chief,  man  is  too  often 
forgetful  of  the  relation  he  bears  to  the  innocent  weed  that  is  in 
the  pastures  bred ;  too  thoughtless,  many  times,  of  the  vegetable 
on  which  he  depends  for  his  subsistence  and  being;  too  ignorant 
of  the  chain  which  leads  from  the  lowest  vegetable  form,  to  the 
beauty  and  perfection  of  his  manhood. — [  To  be  continued^ 
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THE    DISCOVERY    OF    "TURTLE-BACK"    CELTS    IN 

THE  DISTRICT  OF  COLUMBIA. 

BY  W.  J.  HOFFMAN,  M.D. 

ALTHOUGH  the  rude  stone  implements  forming  the  subject 
of  this  paper  were  not  found  under  such  circumstances  as  to 
assign  to  them  the  age  that  some  have  suggested,  yet  the  term 
"  turtle-back  "  is  retained  for  the  purpose  of  distinguishing  them 
from  the  ordinary  modern  rude  forms,  and  to  illustrate  their  rela- 
tionship to  some  extent  to  the  older  and  typical  specimens 
described  and  figured  by  Dr.  Abbott.^  Before  giving  a  descrip- 
tion of  the  implements,  the  locality  of  their  discovery  will  be 
necessary.  The  surface  thus  far  examined,  covers  an  area  of  less 
than  two  acres  in  extent,  and  is  situated  on  the  left  or  south  bank 
of  the  eastern  branch,  in  Uniontown,  D.  C,  about  an  eighth  of  a 
mile  above  the  bridge  connecting  that  town  with  Washington 
city.  From  the  branch  southward,  the  surface  gradually  rises  in 
elevation,  and  the   region   upon  which  the  chief  specimens  were 

*  Luc.  cit. 

•Am.  Nat.,  X,  |>.  331  ;  Tenth  .\nn.  Kep.  Peahody  Mus.  Am.  .Arch.vol.  and  Ethnol. 
11,  ]>t.  I,  1S77.  pp.  30-43.  tij^.  1-3;  Eleventh  Ann.  Rep.  Mus.  Am.  Archaeol.  and 
Kthno).  II.  pt.  2,  1S78,  pp.  223-257.  tij^.  1-4. 
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found  is  about  fifteen  feet  above  low  water  mark.  This  sloping 
surface  consists  of  fine  sand,  resting  upon  a  layer  of  water-worn 
pebbles  of  stratified  drift.  The  latter  is  a  continuation  of  the 
formation  known  as  the  "  cobble-stone  "  drift,  upon  which  the 
eastern  portion  of  the  city  of  Washington  is  built.  At  several 
localities  in  that  portion  of  the  city,  street  cuts  show  exposures 
varying  from  five  to  forty  feet  in  thickness.  The  several  layers 
of  worn  and  rounded  boulders,  **  cobble-stones,"  gravel  and  sand, 
retain  a  perfect  uniformity  of  stratification,  showing  their  original 
deposition  and  arrangement  through  the  action  of  water.  Upon 
nearing  the  Branch  we  reach  the  shallow  valley  worn  by  that 
current,  and  the  upper  stratum  of  drift  though  much  lower  than 
farther  back  in  the  city,  is  not  low  enough  to  reach  the  level  of 
that  stream  even  at  high  tide.  Examinations  indicate,  however, 
that  the  upper  stratum  on  the  north  side  of  the  stream,  and  the 
stratified  gravel  at  the  locality  where  the  implements  occur  are 
the  same,  their  continuity  having  been  destroyed  by  the  body  of 
water  just  mentioned. 

The  rude  implements  were  found  about  one  hundred  and  fifty 
yards  from  the  edge  of  the  water,  associated  with  quite  a  variety 
of  more  modern  manufacture,  which,  by  the  way,  were,  with  the 
exception  of  two  or  three  examples,  all  made  either  of  white, 
vitreous,  or  nearly  transjxirent  quartz.  These  represent  sj>ear- 
heads,  arrow-heads  and  scrapers  of  great  variety  of  sizes  ;  some 
of  the  latter  consisting  of  split  pebbles,  nicely  finished  by  chip- 
ping, leaving  the  convex  side  to  retain  nearly  all  of  the  original 
surface.  Many  of  the  arrow-heads  have  been  manufactured  in 
this  way,  by  cleaving  the  pebbles  and  finishing  up  a  few  irregu- 
larities. The  smallest  specimens  are  represented  by  scrapers, 
probably  used  in  smoothing  down  arrows ;  these  are  made  of 
tabular  pieces  of  Semi-transparent  quartz,  about  the  size  of  a  five 
cent  nickel,  shaped  nearly  like  a  horse-shoe,  flat  at  base,  and  have 
the  opposite  convexity  nicely  beveled. 

The  next  class  of  implements  represent  manufacture  of  a  ruder 
character,  and  undoubtedly  points  to  greater  age ;  to  the  earlier 
and  lower  state  of  the  art  of  working  stone  for  pointing  weapons. 
These  consist  of  quartz,  and  rarely  chert,  being  rudely  chipped 
and  flaked,  always  leaving  a  greater  irregular  convexity  upon  one 
side  of  the  specimen  than  upon  the  other,  forming  an  intermediate 
grade  between  the  modern  forms  and  those  termed  **  turtle- 
backs." 


no  "  Turtle-Back  "  Celts  in  District  of  Columbia.  [February, 

The  latter  is  the  class  to  which  I  desire  to  call  special  attention. 
These  lie  scattered  along  various  small  ravines  formed  by  the  rain, 
mingling  with  pebbles  and  modern  relics  ad  libitum.  They  are 
all  made  of  characteristic  yellowish  or  grayish-brown  quartzite,  a 
material  used  in  every  instance,  which  has  not  been  found  to 
occur  in  a  single  individual  of  the  two  preceding  varities.  In 
form  they  are  true  "  turtle-backs,"  if  the  term  is  admissible.  The 
variety  of  forms  thus  far  discovered  are  represented  by  that  unde- 
finable  shape  usually  termed  celts,  and  spear-heads. 

An  examination  of  a  celt  gives  the  following  measurements,  in 
inches:  length  4.6,  width  (greatest)  2.4,  thickness  1.85.  The 
anterior  surface,  or  that  side  upon  which  we  find  the  "  turtle- 
back"  elevation,  rises  to  1.38  above  the  average  line  of  the  cut- 
ting edge ;  while  the  posterior  or  opposite  side  rises  to  but  J^J  of 
an  inch  beyond  the  same  line.  The  top  of  the  greater  elevation 
retains  part  of  the  natural  worn  surface  of  the  cobble-stone  from 
which  the  specimen  was  wrought,  showing  the  implement  to  have 
been  manufactured  near  the  locality.  The  cutting  edge  though 
still  sharp,  is  very  undulating,  owing  to  the  removal  of  large 
flakes  during  manufacture.  Secondary  chippings,  ending  in  a 
perfectly  continuous  edge,  shows  the  relic  to  have  been  a  com- 
plete specimen  and  not  a  core,  as  has  been  suggested  upon  the 
discovery  of  similar  forms.  Another  reason  is,  that  not  a  single 
arrow-head  or  other  specimen  has  as  yet  been  found,  even  upoA 
the  closest  examination,  although  the  flakes  would  serve  to  fur- 
nish materials  for  arrow-heads,  which  could  measure,  when 
finished,  nearly  two  inches  in  length.  Considering  the  nature  of 
quartzite,  such  utilized  flakes  should  be  found,  as  no  disintegra- 
tion or  decomposition  could  obliterate  their  form  so  long  as  the 
bodies  from  which  they  have  been  flaked  fail  to  present  any 
changes  upon  their  surface. 

The  only  spear-head  found,  thus  far,  presents  the  same  peculiar 
irregularity,  but  is  especially  interesting  on  account  of  its  great 
comparative  thickness.  The  specimen  is  2.5  inches  in  length 
from  the  projection  on  the  base  to  the  point,  1.8  of  an  inch  broad, 
and  1.2  thick.  The  cutting  edge  is  sharp,  continuous  all  around, 
and  slightly  undulating,  the  latter  being  the  result  of  flaking. 
Secondary  chippings  are  visible  at  different  points.  The  anterior 
lateral  cutting  edges  converge  at  an  angle  of  90°,  terminating  in 
an  extremely  delicate  and  acute  point.     The  **  turtle-back  "  eleva- 
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tion  reaches  its  extreme  elevation  less  than  half  an  inch  back  ot 
this,  forming  an  angle  of  64®  when  viewed  from  either  side. 
Toward  the  base  the  descent  is  more  gradual,  where  there  arc 
deeper  notches  than  usually  occur,  the  projections  on  either  side 
somewhat  worn,  showing  traces  of  having  been  used.  From  all 
ap|)earance  such  an  implement,  as  nearly  all  of  this  type,  apf)ears 
useless  in  attempting  to  penetrate  the  skin  of  anything  more 
resisting  than  that  of  fishes. 

It  is  very  probable  that  these  rude  implements  were  not  manu- 
factured and  employed  by  the  Indians  of  historic  times  who 
inhabited  this  region.  The  question  is  asked,  Why  then  do  these 
implements  occur  with  more  modern  ones  upon  the  surface,  or  in 
washes  ?  The  only  reason  that  can  be  given  is,  that  the  rude 
forms  occupying  that  portion  of  the  stratum  of  sand  resting  upon 
the  gravel,  and  those  of  modern  manufacture  occupying  the  sur- 
face of  the  later  dejiosit  of  earth  and  sand,  were  brought  together 
by  the  removal  of  the  intervening  siliceous  matter  through  the 
prolonged  and  repeated  agency  of  rains.  Thus  the  surface  relics 
were  gradually  let  down,  as  it  were,  as  the  sand  and  earth  were 
washed  away.  This  may  appear  unsatisfactor)',  but  the  suggestion 
is  bitsed  u|X)n  the  following  reasons :  first,  that  the  sand  being 
fine  and  easily  removed  by  water  (through  the  agency  of  rains) 
falling  over  this  locality  and  over  the  bluffs,  follows  the  most 
natural  course  towards  the  stream,  taking  with  it  the  light  silicious 
particles,  and  washing  them  away  from  the  pebbles,  stones  and 
implements,  allowing  them  to  be  deposited  in  an  indiscriminate 
mixture  in  the  little  water  courses  and  ravines  ;  second,  that  this 
has  been  the  case  is  apparent  from  the  fact  of  its  occurrence  in 
several  places  at  this  time ;  also  that  small  embankments  and 
hillocks  occur,  consisting  of  gravel  thus  deposited  or  brought 
together  by  the  removal  of  the  lighter  soil ;  and  at  this  day,  after 
any  continued  or  hard  rains,  numerous  accumulations  of  pebbles, 
amongst  which  we  find  implements,  are  formed  by  the  removal 
of  earth  and  sand  by  the  temporar\'  streams. 

In  this  way  the  surface  remains  have  not  been  carried  away 
from  the  localities  upon  which  they  had  rested,  but  were  gradu- 
ally dropiK'd  to  a  lower  horizon,  until  after  a  time  they  reached 
the  stratum  containing  the  rude  and  more  ancient  varieties. 

In  this  connection  I  shall  sjx*ak  of  several  localities  in  Penn- 
sylvania, one  of  which  occupies  a  position  in  the  eastern  portio:\ 
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of  the  city  of  Reading,  and  another  a  short  distance  below  that 
city.  The  rude  implements  found  at  these  places  have  been 
remarked  upon  by  Mr.  A.  F.  Berlin  in  a  recent  number  of  the 
American  Antiquarian}  The  first  named  locality  is  the  one  uf)on 
which  Mr.  Berlin  first  noticed  the  occurrence  of  rude  implements 
bearing  the  typical  characteristics  of  so-called  '*  turtle-backs."  A 
few  days  after  this  discovery  I  visited  the  place,  and  found 
various  examples,  consisting  of  **  celts,"  spear-heads,  arrow-heads 
and  scrapers.  These  were  found  over  a  small  area  only,  occupy- 
ing the  top  of  a  small  limestone  bluff.  A  small  stream  known  as 
Mineral  Spring  creek  passes  near  the  base  of  this  bluff,  the  inter- 
vening soil  consisting  of  loam  and  debris  from  the  more  elevated 
regions.  Immediately  above,  and  resting  upon  the  stratum  of 
limestone,  is  a  stratum  of  sand  and  pebbles,  which  has  been 
washed  away  along  the  immediate  declivity  of  the  embankment, 
exposing  the  rude  relics  above  referred  to  as  found  by  Mr.  Berlin. 
1  found  that  this  stratum  of  sand  was  covered  by  earth  and  gravel 
from  the  neighboring  hillside,  with  which  it  was  continuous, 
excepting  along  the  greater  declivity  where  the  rain  had  worn 
away  the  super-stratum,  exposing  the  sub-stratum  of  sand  and 
rounded  and  worn  pebbles,  which  occurred  in  accumulations 
where  they  had  been  washed  into  the  ravines.  Modern  types 
were  also  found  here  associated  with  the  rude  implements,  but 
the  latter  were  not  found  on  the  upper  stratum,  even  where  the 
ploughing  of  long  continued  cultivation  and  local  denudation  has 
removed  considerable  soil ;  but  farther  down  the  modern  forms 
have  been  washed  down  and  lowered  by  the  removal  of  sand  and 
earth  to  reach  the  more  ancient  stratum  containing  tlie  "  turtle- 
backs." 

This  stratum  of  sand  and  gravel,  or,  more  properly  speaking, 
pebbles,  continues  eastward  horizontally,  as  was  proven  by  the 
digging  of  a  well.  Nearer  the  hill,  where  this  excavation  was 
made,  the  workmen  reached  a  layer  of  stratified  sand,  pebbles 
and  cobble-stones  at  a  depth  of  about  forty  feet.  Upon  examina- 
tion this  proved  to  be  the  level  (if  run  horizontally  towards  the 
bluff)  of  the  one  containing  the  implements.  Since  then  this 
stratum  has  been  detected  along  the  valley  a  short  distance, 
proving  it  to  be  the  same,  the  great  amount  of  debris  and  soil 
from  the  mountain  side  being  accounted  for  where  the  well  was 

*  Vol.  i,  No.  I,  1878,  pp.  10-12,  pi.  facing  p.  16. 
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dug,  because  that  lies  nearer  the  slope  which  rises  at  an  angle  of 
about  16°.  This  fluviatile  drift,  as  it  seems  to  be,  formed  the  bed 
of  an  ancient  body  of  water ;  but  whether  the  implements  found 
date  t«)  that  period  or  a  little  Liter,  it  is  impossible  to  decide. 
Were  it  possible  to  continue  the  search  by  digjjing  at  various 
pl.ices  and  depths  to  ascertain  if  the  implements  occur  elsewhere 
than  at  the  bluff,  more  might  be  learned,  though  it  is  very  im- 
probable, as  will  be  shown  farther  on. 

Dr.  F.  M.  Endlich  informs  me  of  the  occurrence  of  ancient 
siiore  lines  on  the  eastern  declivity  of  the  neighboring  hills,  which 
mav  mark  the  surface  of  the  same  stratum  occurrinjj  on  the 
western  side,  as  the  continuation  may  be  traced  interruptedly 
around  the  hills,  following  the  course  of  the  Schuylkill  river. 
The  implements  found  at  the  last  named  locality  present  no 
appreciable  difference  from  those  occurring  at  Uniontown.  Their 
conformation,  mineralogical  composition,  typical  workmanship 
and  even  the  color  of  the  materials  correspond  in  all  resj)ects. 
l-'orms  from  Reading  are  figured  in  the  American  Antiquarian^ 
by  Mr.  Berlin.  Some  in  my  possession  are  identical  in  form,  but 
several  are  more  typical  of  that  class  found  in  the  drift  at  Trenton 
bv  Dr.  Abbott,  and  the  illustration*  given  by  him  represents  one 
celt  jxrrfectly.  This  striking  similarity  is  certainly  remarkable ; 
and  considering  the  persistence  with  which  the  New  Jersey  celts 
are  reproduced  at  Reading  and  at  Uniontown,  there  appears  to  be 
gre.iter  relationship  between  the  manufactures  of  the  three  varie- 
ties than  has  been  accredited,  or  that  we  may  be  able  to  account 
for.  One,  and  it  may  be  be  considered  the  strongest  objection  to 
this  suggestion,  is,  the  difference  in  altitude  above  the  tide  water 
between  the  several  localities.  Another  is  in  regard  to  the  geo- 
logical positions  of  the  implements. 

In  another  locality,  one  mile  south-west  of  Reading,  on  the 
right  bank  of  the  Schuylkill  river,  numerous  specimens  of  these 
similar  rude  implements  have  been  obtained.  They  likewise  con- 
sist *>r  the  same  sjnrcies  of  quartzite,  and  are  typical  **  turtle- 
backs."  This  locality  covers  about  two  or  three  acres  in  extent, 
sloping  very  prominently  towards  the  river.  The  soil  is  sandy, 
and  iliffcrs  in  this  respect  from  that  lying  immediately  around  it, 
has  been  under  cultivation  for  the  last  sixty  or  seventy  years,  and 

^  \y}\  I,  No    I.  J.I.  faciiij;  p    l6,  tig-,  l-j. 

•  Itnth  .\iiii.  Rep.  rcilKxiy  Mu*.,  i.  1S77,  p.  33,  li^;.  I,  .i-l#. 
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through  the  repeated  plowing,  harrowing  and  the  efifects  of  rain, 
much  of  the  original  super-stratum  have  been  removed,  exposing 
the  olider  layer  of  stratified  sand  and  river  gravel.  With  the  lat- 
ter we  find  more  of  the  rude  implements,  which  consist  of  celts, 
spear-heads,  arrow-heads  and  scrapers. 

In  all  of  the  localities  referred  to,  a  peculiar  variety  of  quartzite 
has  been  employed,  which  was  found  to  exist  in  the  *'  cobble- 
stone "  drift  in  the  District  of  Columbia.  At  Reading  we  do  not 
find  it,  nor  within  forty  miles  of  that  city,  to  my  knowledge.  In 
each  of  these  regions,  the  specimens  partake  of  a  character  of 
workmanship  that  is  rude  and  primitive  in  the  extreme,  and  just 
such  implements  as  might  reasonably  be  supposed  to  be  required 
by  a  rude  and  primitive  people. 

Assuming  that  such  a  race  preceded  the  Indians — of  which 
there  is  scarcely  any  doubt — several  important  points  present 
themselves  which  are  difficult  of  solution,  viz :  Firsts  the  length 
of  time  that  elapsed  between  the  disappearance  of  one  race  and 
the  appearance  of  their  successors  ;  secofid,  at  what  approximate 
period  the  manufacturers  of  the  rude  implements  occupied  these 
regions;  and  third,  whether  the  colony  occupying  the  region 
about  the  Eastern  Branch,  was  of  immediate  tribal  connection  of 
those  whose  remains  survive  at  Reading  ? 

In  answer  to  the  first  point,  nothing  can  be  definitely  known, 
though  it  would  appear  from  slight  geological  evidence,  that  con- 
siderable time  had  elapsed.  Various  traditions  have  been  handed 
down  to  us  regarding  a  race  corresponding  to  the  Eskimo,  which, 
if  accepted,  would  allow  scarcely  any  time  for  the  soil  to  have 
been  without  occupants ;  for  that  race  was,  according  to  said  tra- 
dition, driven  northward  by  the  encroachments  of  the  Indians. 

Regarding  the  second  point,  the  locality  in  the  eastern  portion 
of  Reading  furnishes  the  greatest  antiquity.  Here  the  original 
stratum,  in  one  section  of  which  implements  have  been  found  in 
such  a  condition  and  under  circumstances  to  lead  us  to  infer  that 
they  had  been  buried  there  by  the  gradual  accumulation  of  detri- 
tus from  the  mountains  ;  but  whether  any  specimens  occur  in  the 
stratum  of  drift,  at  any  distance  under  this  upper  accumulation,  is 
not  known.  The  excavation,  showing  the  drift  stratum  at  forty 
feet  below  the  surface,  is  nearer  the  mountain,  and  the  mass  of 
earth  and  debris  may  have  required  but  a  short  time  for  deposi- 
tion geologically.     Beyond  this  elevation  the  valley  was,  at  some 
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remote  time,  submerged,  but  has  become  narrowed  down  through 
the  same  agency  from  diflerent  directions.  Being  guided  by  the 
manner  in  which  the  implements  were  found,  and  other  meagre 
evidence,  one  would  suppose  them  to  date  back  to  the  lacustrine 
period,  but  in  this  we  find  difficulties  which  can  be  explained  in 
answer  to  the  third  point. 

The  difference  in  elevation  between  this  locality  and  that  on  the 
banks  of  the  Schuylkill  river  (as  well  as  that  on  the  Elastcrn 
Branch)  is  too  great  for  them  to  have  been  occupied  simulta- 
neously, unless  we  throw  out  the  suggestion  of  a  lacustrine 
period.  Acting  upon  this,  the  matter  becomes  more  comprehen- 
sible, from  which  may  be  deduced  the  following  propositions,  viz  : 

1st.  That  the  three  localities  were  occupied  by  a  similar  people, 
at  or  nearly  at  the  same  time. 

2d.  That  these  people  lived  chiefly  upon  fish,  as  is  inferred  from 
the  implements  which,  under  ordinary  circumstances,  would  be 
worthless  in  the  chase. 

3d.  That  these  typical  forms  of  rude  workmanship,  indicate 
greater  antiquity  than  we  find  represented  in  the  rudest  forms  of 
Indians  who  subsequently  occupied  the  same  localities.     And — 

4th.  That  the  position  of  some  of  the  implements  in  the  strati- 
fied drift,  and  their  relation  in  this  respect  to  the  location  of 
modern  relics,  indicates  an  indefinite  lap.se  of  time  from  the  dis- 
appearance of  this  primitive  race  to  the  apj)earance  of  the  Indians 
proper,  whose  rudest  forms  of  workmanship  are  found  near  or 
iiix)n  the  surface. 

RIXKNT  LITKRATURK. 

Breiims's  Anlmal  Life.^ — The  volumes  that  have  been  pre- 
viously noticed  of  the  series,  have  related  to  the  vertebrate  animals, 
which  are  naturally  in  a  work  of  a  thorouglyj>opular  character  such 
.IS  this,tre«ated  of  at  much  greater  length  than  the  invertebrates.  The 
present  volume  has  been  written  by  Prof.  Oscar  Schmidt,  <>f  the 
University  of  Strasburg,  who  is  distinguished  for  his  knowledge 
of  the  structure  and  mode  of  development  of  the  lower  animals. 

This  volume  be^'ins  with  the  Crustacea,  and  descends  through 

•  Htfhnt's  Thurl^f't-n.  .\jlc;;cmcine  Kun«ltr  ilo  Thicneich^.  (Ito^nc  .An^ualn.'. 
/.vfitfuini;earlHMtctf  iiinl  viinchrtc  Aiiili;^!-.  \urtf  .Vhlhcilun^.  \Virl)cll«»^c  Thicrc. 
/wiiti-  IJ.mtl.  Die  Nictiticii  Thicro.  \  «»ii  I  >r,  Ov  AR  Si:hmihi,  Krcb>c,  WUiiiut, 
Weichthurr.  .st.ichtlli."iu:i  r.  |Hil\|Knai!ij;c  Thicrc,  Irthicic.  Mit  3(>6  A)>htl<iiiii^cn 
::n  Te\i  unil  \u  T.Ucln,  \.»n  j«m\NNA  s<  hmidi,  \\\\\\.  S«  iiMii»r  un«l  KoH^R| 
Kkki^<  MMKR.  Lcip/i^.  Vcri.ij  -Ic-  r»iMi'.^r.ij'hiMhi.'ii  Iii^litiits,  1S7S.  11  I*.»ii>. 
40Ccnl^  .1  |urt,  for  ^\\r  l.y  U.  Wc^tcrm.mn  vV  Cu.,  New  V«»rk. 
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tlic  worms  to  the  Mollusca,  the  Echinodcrms  and  the  C<clentcr- 
atcs  to  the  Protozoa.  While  we  cannot  agree  with  the  learned 
authnr  in  some  of  his  views  on 
cliwsilication,  the  reader  may  be  sure 
that  tl;e  volume  is  a  careful  and  reli- 
able presentation  of  the  more  inter- 
esiinf;  facts  regarilin};  these  creatures,  I 
ami  which  should  be  the  property  I 

of  every  well  ii 

formed  person. 

(B.     .^ki-  "V       In  thmit    tiays  I 

one  can  Jttrdly  be  I 

considerrfiJas  lib- 
I-i-..  I.  —  Soc.H/in.i  erally     educated,  | 

versant  with  the  physical  theori 
io  the  orij^in  of  the  different  forms  I 
of  life  ;  and  as  there  arc  several  ave- 
nues which  lead  up  to  the  Vertebrates  I 
from  the  lower  animals,  no  wonder  | 
that  a  knowledtje  of  the  lowei 
mals,  especially  the  groups  described  " 
and  figured  in  this  volume,  is  quite  '' 
requisite.  It  should  be  said,  however,  that  the  anticipation  of 
vertebrate  characters  discoverable  in  the  Ascidians,  the  Worms 
and  the  Molluscs,  are  recondite,  and  only  appreciable  after  care- 


F[i;.  7 — /\-/f.i^ii/ei- euif/ifni  .•  he- 

llie  larva  or  n.iupliusof  Pat- 

I,  mnj;nified  zoo  limes. 


i-i...  _i,-.I.ini3  llyiii;,'  tlit.m^;!!  tlit  wMcr  by  opening  and  -luiUiii^'  Us  valves. 

ful  embrj'olo^ical  and  anatomical  studie.";.  This  subject  is  only 
incidentally  referred  to  by  Prof  Schmitlt,  and  perhaps  the  intro- 
duction of  too  many  an.itomical  cuts  and  schematic  drawings 
wuld  be  considered  as  out  of  place  in  such  a  work  as  this. 
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As  it  stands,  tiie  vol- 
ume before  us  is  su- 
[icrbly  illustrated,  and 
to  American  students, 
as  we  have  previously 
remarked,  who  tiuy  read 
German  with  difficulty, 
the  book  will  be  a  store- 
house of  admirable  stu- 
dies from  nature  of  the 
leading  types  of  animal 
life. 

Many  new  wood-cuts 
are  added  in  this  second 
edition ;  some  of  these 
were  drawn  by  Prof 
Schmidt's  daughter,  Jo- 
hanna, who  spent  a  win- 
ter in  Dr.  Dohm's  Zo6- 
logkal  Station  at  Na- 
ples, observing  and 
drawing  the  animals 
kept  alive  in  the  mag- 
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author  has  also  been  aided  by  Dr.  Simroth,  well  known  for  hij 
anatomical    studies   on  the  invertebrates,  especially  the  Echi' 
oderms. 


Hu.  8.— Seclioii  through  a 
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■As  an  example  of  the  mode  of  treatment  of   his  subject  wc 
\.\\-  refer  to  the  account  of  the  Hydroid  polyps  and  coral  jxilyps. 


^^\)^:^^ 


The  Ilydractinia,  jelly  fishes  and  other  forms  that  lead  up  to  the 
Antliozoa  or  genuine  polyps,  arc  discussed,  and  the  latter  arc  fully 
de-icribcd,  and  their  mode  of  development  as  originally  worked 
out  by  Lacaze-Duthicrs  and  Haeckcl,  as  well  as  the  that  of  1  lal- 
cyonojd  jwlyps  and  sea-pens.  A  lengthy  chapter  is  devoted  to 
the  subject  of  coral  reefs  and  coral  islands,  based  on  the  researches 
of  Darwin.  Dana,  Khrenbcrg  and  other  naturalists.  The  accom- 
panying illustrations  will  convey  an  idea  of  the  mode  of  pictorial 
treatment. 

Uf  the  full-i>age  illustrations  those  of  the  Octopus  or  Kraken, 
the  paper  Nautilus,  the  group  ol  Ilolothurians,  are  especially 
noteworthy.  In  conclusion  we  can  only  praise  in  the  highest 
terms  thi ;  great  work,  the  prcjkiration  of  which  ha.s  been  entru.'^ted 
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to  some  of  the  best  men  in  Germany, who  combine  with  a  thorough 


special  knowledge,  the  art  of  setting  forth  in  an  interesting  and  at- 
tractive way  the  history  of  animal  life. 

Tenth  Annual  Repijrt  of  the  United  Statf^  Geological 
ASH  Grograpeiical  Survey,  F,  V.  Haydkn  in  charge.* — This 

'  Ti'ilh  Annual  Rcffl  ef  (he  L'liiteii  Statei  CrolPgiial  am/  G,Vf;nJfhUa/  Siii-n-  ,1/ 
Ihi  Tirritoties,  eiiihra<iu^  Cohrade  aiul  parli  <>f  adjattnl  Tei lilcries.  Being  o  Rc- 
l«rt  of  prop-ess  of  Ihc  Eiploralioii  for  Ihe  yc.ir  1876.  By  F.  V.  Hayden,  U.  S. 
Ccoldgist.     \V.i!,hinglon,  1878.     8vo,  p[i.  546,  wilh  man)-  uinp-;  ami  plates. 
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volume  is  a  worthy  member  of  the  large  series  of  annual  reports 
of  this  survey,  and  is  quite  as  important  and  rather  more  fully 
illustrated  than  any  of  its  predecessors.  The  field  work  reported 
upon  embraced  the  completion  of  the  explorations  known  as  the 
Survey  of  Colorado  and  portions  of  adjacent  Territories,  and 
was  finished  in  1876. 

The  first  part,  relating  to  geology,  contains  a  report  of  Dr.  C. 
A.  White  on  a  portion  of  North-western  Colorado,  of  F.  M. 
Endlich,  Geologist  of  the  White  River  division,  of  Dr.  A.  C. 
I'eale,  Geologist  of  the  Grand  River  district,  and  of  W.  H. 
Holmes  on  the  geology  of  the  Sierra  Abajo  and  West  San  Miguel 
mountains.  These  reports  are  followed  by  an  elaborate  essa\'  by 
Mr.  Kndlich  on  the  volcanic  rocks  of  Colorado. 

The  second  part,  topography,  embraces  reports  by  A.  D.  Wil- 
son on  the  primary  triangulation  of  Colorado;  by  Henry  Gannett 
on  the  arable  and  pasture  lands  of  Colorado ;  by  G.  B.  Chitten- 
den on  the  White  River  district,  and  by  G.  R.  Bechler  on  the 
Yampa  River  district. 

The  third  part,  archaeology'  and  ethnology,  is  rich  in  new  facts 
regarding  ancient  ruins  of  South-western  Colorado,  contributed 
by  Mr.  W.  M.  Holmes  and  Mr.  W.  11.  Jackson.  This  portion  is 
illustrated  by  a  large  number  of  plates,  and  is  accompanied  by 
essays  on  the  Chaco  cranium,  and  on  the  Indians  of  Nevada, 
California  and  Arizona,  by  Dr.  W.  J.  Hoffman. 

Part  four,  palarontology  and  zo4">logy  contains  an  essay  by  Mr. 
Ixrsquereux  on  the  fossil  plants  secured  by  the  Survey  in  1877. 
and  a  report  by  A.  S.  Packard.  Jr..  on  the  insects  aflectin;^  the 
cranberry,  &c.  The  maps  are  in  some  cases  colored,  and  add 
greatly  to  the  interest  and  value  of  the  report. 

Fifty  of  the  plates  illustrate  the  remarkable  cliff  dwellers 
in  southern  Colorado  and  northern  New  Mexico.  A  ver\'  inter- 
esting  series  of  chapters  treats  of  the  j^eology  of  Colorado. 
and  there  is  much  besides  of  ^rcat  interest  to  the  general 
as  well  as  the  scientific  reader.  Unfortunately.  Congress  has  only 
ordered  the  printing  of  4,500  copies,  and  the  demand  far  exceeds 
the  supply. 

This  Survey  has  done  so  much,  by  its  publications,  to  -pread 
the  knowledge  both  at  home  and  abroad  of  the  remark.ible  coun- 
tr\*  con^^tituting  il^  held  of  labor,  that  every  annual  report  finds 
M\  increasing  number  of  readers,  and  it  is  not  surprising,  tiuie- 
fore.  to  meet  with  expressions  of  regret  at  the  want  of  lilur.ilitx- 
i»n  the  part  (»f  Congress  in  printing  too  small  editions,  cxprr»Lil 
in  our  own  and  foreign  scientific  jtiurnaN. 

Mo>Eri:\'^  .SrKicTL'KK  of  tmk  Sivla-iikidi  .' — It  will  be 
remembered  that  Mr.  Moseley  substantially  set  at  rest  all  doiil^t-* 

^  I'hc   Cf\-nuni    /.    '//-.,      ('//    ihi'  Sf"U.tutf- i'f  the  St\  .S'ffriiUt,  -i    f^tnnr.       •    '' 
Uydiuui  Stotn     C\'fiii<.      By    11.    N.    M«t>HJY.    l''.l<.>.      fl  r.nn    ihc    l»hjli)-...;.!.:^.il 
*I  rui^acliMH'.  .if  ihc  Koy.il    S»jcicly.      V.m  i,  1S7S.  i    I  on<li»n.     4t«i.  )»i».  7.S,  11  ;  l.ilc- 
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as  to  the  hydroid  nature  of  Millepora,  first  suggested  by  Agassiz 
and  endorsed  by  Verrill.  The  present  admirable  and  masterly 
study  certainly  proves,  beyond  doubt,  the  hydroid  nature  of  the 
family  of  beautiful  coral-like  structures,  called  from  the  name  of 
the  typical  genus  (Stylaster)  Sty  last ei'idce. 

Most  of  the  specimens  studied  by  Mr.  Moseley  were  obtained 
at  a  single  haul  of  the  dredge  aboard  the  Challenger,  at  a  depth  of 
600  fathoms,  off  the  mouth  of  the  Rio  de  la  Plata,  in  1876.  It 
was  the  examination  of  this  set  of  specimens  which  first  convinced 
him  that  the  StylasteridiV  were  Hydroids  and  not  Anthozoans. 
The  hard  and  soft  parts  are  described  and  very  fully  and  beau- 
tifully illustrated,  the  drawings  being  large  and  thoroughly 
intelligible. 

As  in  most  all  Hydroids,  the  sexes  are  on  different  stocks  which 
have  a  tendency  to  grow  in  a  flabellate  form  with  alternate  germi- 
nation. The  family  is  placed  with  the  Milleporidir  in  a  separate 
sub-order  named  by  Mosely,  HydrocoralliiicB,  This  sub-order,  its 
families  and  genera,  are  described  in  full,  and  an  essay  is  given  on 
the  pedigree  of  the  Hydrocorallime,  The  author  suggests  the 
former  existence  of  a  hypothetical  Arc  lusty  las  ter^  and  regards 
Sporadopora  as  **  the  most  ancestral  Stylasterid  at  present  known." 
The  essay  closes  with  a  short  chapter  on  the  distribution  in  space 
and  time  of  the  StvlastcridiC. 

Rkcent  IJooKs  AND  PAMi'HLETS.-^Report  upon  the  Reptiles  and  Batrachiaus 
collected  during  the  years  of  1875, 1876  and  1877,  in  California,  Arizona  and  Nevada. 
By  Dr.  H.  C.  Yarrow  and  H.  W.  Henshaw.     Washington,  1878.     8vo,  pp.  23. 

List  of  mariiie  Fishes  collected  on  the  coast  of  California,  near  Santa  Barbara,  in 
1875,  with  notes.     By    Dr.   H.   C.  Yarrow  and  H.  W.  Henshaw.     Washington, 

1878.     8vo,  pp.  7. 

On  the  fossils  called  **  Granicones;"  being  a  contribution  to  the  histology  of  the 
Exo->keleton  in  "  Reptilia."  By  Prof.  Owen,  C.B.,  F.R.S.,  etc.  (Reprinted  from 
the  Journal  of  the  Royal  Microscopical  Society.)     London,  1878.     8vo,  pp.  4. 

I'reliminary  Report  of  the  field  work  of  the  U.  S.  Geological  and  Geographical 
Survey  of  the  Territories  for  the  season  of  1878.  By  F.  V.  Hayden.  Appendix 
containing  reprints  of  early  papers  by  the  author  from  the  American  Journal  of  Sci- 
ence and  Arts.     ^Vashington,  D.  C.     8vo,  pp.  29. 

A  Naturalist  in  the  Magdalen  Islands.  By  Charles  B.  Car>\  (Illustrated.)  8vt), 
cloth,  pp.  93.     Boston,  1878.     From  the  author. 

Proceedings  of  the  Academy  of  Natural  Sciences  of  Philadelphia,  1 878.  Svo,  pp. 
329-376.     From  the  Society. 

The  American  Journal  of  Science  and  Arts,  No.  97,  Yol.  xvii,  Jan.  1879.  8vo, 
pp.  1-92,  pis.  iii-x.     New  Haven,  J.  D.  &  E.  S.  Dana,  1879. 

The  Fossil  Insects  of  the  Green  River  Shales.  By  Samuel  H.  Scudder,  Cam- 
bridge, Mass.  (Ext.  from  the  Bulletin  of  the  U.  S.  Geol.  and  Geograph.  Survey, 
Vol.  iv..  No.  4.  F.  V.  Hayden,  U.  S.  Geologist-in-charge.)  8vo,  pp.  747—776. 
Washington,  Dec.  11,  1878.     From  the  author. 

Hand-book  of  Alabama ;  a  complete  Index  to  the  State,  with  a  geological  map 
and  an  a|)pendix  of  useful  tables.  By  Saffold  Berney,  attorney  at  law.  Mobile,  Ala, 
8vo,  pp.  ^■^%,     Mobile,  1878.     From  the  author. 

Outline  of  the  Geology  of  Alabama.  By  Eugene  A.  Smith,  Ph.D..  State  geolo- 
gist. (Extracted  from  Berney's  Hand-book.)  8vo,  pp.  68,  with  map.  Mobile,  1878. 
Yrom  the  author. 
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On  the  MincraK)^  of  Nevada.  By  W.  J.  IIofTman,  M.D.  (Kxtr.  from  the  Dullc- 
tin  "f  the  U.  S.  Geol.  and  Cveograph.  Surveys,  Vol.  4,  No.  3.)  Washington,  July  29, 
1S7.S.     Froni  the  author. 

Siirniitic  Studios;  their  Place  and  Use  in  E<lucation.  By  T.  Nelson  Dale,  Jr., 
ainhor  of  ••  A  study  of  the  Rhxtic  Strata  of  the  Val  di  Ledrv>.  8vo,  pp.  23.  l*oui;h- 
kccj  -ic.  N.  v.,  1S78.     From  the  author. 

Kupfcioxyd-Ammoniak  als  Oxydations-inittel.  Von  Oscar  Iak'w.  (Sc|urat-Ab- 
•  li.uU  .lUs  tlcm  Joum.  f.  Prakt.  ('hemic,  i2mo,  pp.  29S-302.  Leipzig,  187S.) 
Krun  the  author. 

I'tlK-r  <txydation  des  Eiweii^es  durch  den  Sauerstoff  »ler  Luft.  Von  Dr.  O.  I^tcw. 
iScp.r.tt-.VbdruckausderZcitschrift  f.  Biologic.)  8vo,  pp.  294-296,  1878.  From  the 
ail  t  hoi. 

The  Natural  Sciences  in  Tommon  Schools.  Hy  Prof.  Jacob  Fnnis.  (Kcpr.  fiom 
the  Jiiurnal  »»f  the  Franklin  Institute,  July,  1877.)     Sv»),  pp.  3.     Fn)m  the  author. 

<  )n  Nitmc  Dark  Shale  recently  discovered  Inflow  the   Devonian  Limestones,  .u  In 
dcj  cMidenco,  Iowa;  with  a  notice  of  its  F'ftssil^  and  Description  of  New  Species,    lly 
>.  C.ihin,  Prof,  of  lleolog}'  State  University  of  Iowa.     ( Kxl.  from  Bulletin  of  U.S. 
(iei»l.  .iiid  Geograph.  .Suivcy,  Vol.  iv,  No,  3.)    8vo,  pp.  725-730.    Washington,  July 
20.  1S7S.     From  the  authi>r. 

Stuilicn  Qber  fossile  S{i«>ngicn.  Dritte  ANtheilung;  .Monactinelli«l.e,  Tctractincl- 
lid.ip  und  Calcispongta.  Von  Karl  AIfre<l  /.ittel.  •  .Vus  den  Abliandl.  der  K.  hayer. 
Akad.  der  Wissenschaften  ii.  CI.  xiii,  IM.  ii.  .\bth.)  4to.  pp.  48,  pis.  xi,  xii.  Miin- 
chen,  1878.     From  the  author. 

Views  of  the  War  Department  concerning  the  Public  Survcys.of  the  Territories  of 
the  Unite<l  States;  l>cing  Api»endix  NN3  of  the  Annual  Re|>ort  of  the  Chief  of  En- 
gineer* for  1878.  8vo,  pp.  i66i-it>66.  Washington,  1878.  Fnmi  the  Depart- 
ment. 

.\  Mtmograph  «>f  the  .Silurian  Fti-^iils  of  the  (lirvan  District  in  Ayrshire,  with  spe- 
cLil  reference  to  tho^c  contained  in  the  "(iniy  Collection.''  By  IL  Alleyne  Nichol- 
vin,  M.D.,  etc.,  and  Robt.  Etheridge,  Jun.,  F.G.S.  Fasciculus  i.  (Rhizopoda,  Ac- 
tino/oa,  Trilobita.  >  Svo,  pp.  135,  pis.  i-ix.  W.  Blackwo<Kl  ^:  .Sons,  Edinburgh  und 
I^mdon.  MDCCCLXXVIII.     Fmm  the  authors. 

1  discoveries  of  the  Unitetl  ."Stales  Fish  Commission:  Notices  of  fifty  sjwcies  of  east- 
coa^t  tishes,  many  of  whuh  are  new  to  the  fauna.  By  G.  Brown  (<ooile  and  Tarle- 
ton  H.  Bean.  (Repr.  from  Am.  Journ.  of  Science  and  Arts,  Vol.  xvii,  Jan.,  1879.) 
Svo.  pp.  39-^8.     From  the  authors. 

Description  of  a  new  family  and  genus  «)f  lx)wer  Siluri.in  Crustacea.  By  A.  CJ. 
Wetherby.  (From  the  Joum.  of  the  Cincinnati  Society  of  Nat.  History,  Jan.,  1 879.) 
Svo,  pp.  4.     From  the  author. 

'the  Distributi<m  of  the  North  American  F*lora.  A  Lecture.  Hy  .Sir  Joseph  Dal- 
ton  H'Wiker,  K. C.S.I. ,  Prrs.  R.  S.  Delivered  on  April  12,  1878,  bef«»re  the  meni- 
Inrrs  of  the  Royal  Institution  of  Great  Britain.  1  Repr.  from  the  Gardener's  Chroni- 
cle, .\ug.,  1878.1     8vo,  pp.  8.     From  the  author. 

E\i>Iuti(m  Evolvetl;  a  part  of  the  prt>blem  of  human  life,  here  and  hereafter. 
Coni.iining  a  review  of  Darwin,  Huxley  and  Haeckel.  By  Wilford.  Svo,  pp.  522. 
Hall  i\  Co.,  Publishers,  254  Bro.idway,  New  York,  1S78.     From  the  author. 
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GENERAL  NOTES. 

BOTANY. 

A  Tree  as  a  Fratricide  and  Cannib.al. — On  the  bank  of  the 
West  Nishnabatona  river,  near  Tabor,  Iowa,  there  stands  a  larj.;e 
sycamore,  Platanus  occidentalis.  About  ten  feet  from  it  is  the 
decayed  stump  of  another  of  the  same  species.  The  diameter  of 
each  is  about  three  feet. 
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Last  season,  during  a  freshet,  the  river  ran  over  its  bank  past 
them,  uncovering  their  roots  on  one  side.  In  this  way  six  diflFer- 
ent  places  were  shown  where  large  roots  from  the  living  tree  had 
become  grafted  to  those  of  the  dead  one.  For  convenience  we 
will  designate  the  dead  tree  as  A,  and  the  living  one  as  B.  While 
in  one  case  the  roots  of  B  appear  to  have  met  the  root  of  A 
squarely  and  followed  it,  investing  it ;  in  other  cases  the  roots 
from  each  had  crossed  each  other  and  grown  to  a  considerable 
size  before  uniting.  In  every  case,  however,  but  one  root  lived 
beyond  the  union,  and  that  one  belonged  to  A.  In  most  cases, 
also,  while  both  lived  above  the  union,  that  from  B  was  much  the 
larger.  In  one  case  that  from  A  had  died,  leaving  the  remain- 
ing living  root  joined  to  B  with  a  curious  acute  angle  in  it.  One 
instance  was  seen  of  the  grafting  of  two  roots  from  B  to  each 
other,  in  a  similar  way.  A  young  ash  was  growing  between  A 
and  B.  It  is  needless  to  say  that  its  roots  showed  no  tendency 
to  unite  with  those  around  them.  Doubtless  many  similar 
junctions  remained  unrevealed.  The  stump  of  A  was  so  rotten 
that  it  could  be  easily  crumbled  with  the  fingers.  Its  roots,  as 
before  stated,  were  living  some  distance  above  their  union  with 
those  of  B,  and  doubtless  have  traitorously  carried  the  nourish- 
ment which  they  helped  store  in  A  in  its  prosperous  days,  into 
the  root  sent  out  from  B,  by  reversing  their  action.  We  may 
say,  therefore,  that  B  has  first  starved  A  to  death,  then  by  using 
its  own  roots  as  feeders  has  been  devouring  it. 

This  glimpse  into  the  hidden  life  of  trees  suggests  several 
interesting  inferences : 

1.  All  trees  of  the  same  species,  in  a  grove  together,  may 
become  organically  connected.  Perhaps  this  may  be  turned  to 
their  mutual  advantage  when  contending  with  other  kinds. 

2.  Weaker  members  of  a  grove  may  be  killed,  not  simply  by 
lack  of  sunshine,  air,  etc.,  but  they  may  be  literally  bled  to  death 
by  their  more  powerful  neighbors. 

3.  It  is  seen  how  the  growth  formed  by  a  failure  or  unsuccess- 
ful individual  is  utilized  directly  in  the  economy  of  nature,  just  as 
when  in  the  animal  world  the  large  fish  live  on  the  little  ones. — 
y.  /:.  Todd. 

On  the  Nectar  of  Flowers — Mr.  Wilson  read  a  paper 
on  this  subject  before  the  British  Association,  which  may  interest 
American  botanists.  He  discussed  the  extent  to  which  the  vis- 
iting of  plants  by  insects  in  search  of  sugar  occurs  in  nature,  since 
this  action  is  believed  by  some  biologists  to  have  been  the  cause 
that  determined  the  existence,  forms,  colors,  and  odors  of  flowers. 
The  number  of  flowers  required  to  yield  a  pound  of  honey — viz: 
two  and  a  half  millions — was  mentioned  as  showing  what  an 
enormous  number  of  visits  an  insect  collecting  honey  must  make 
in  order  to  obtain  an  appreciable  quantity,  and  as  proving  that  the 
industry  of  the  bee  is  in  reality  necessary  to  its  very  existence. 
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Botanical  News. — Botanists  will  be  interested  in  the  portion 
of  Sir  J.  D.  Hooker's  recent  anniversary  address  as  president  of 
tlic  Royal  Society  of  London,  which  appears  in  Nature  for  Dec. 
5ih.  He  reviews  Comte  Gaston  de  Saporta's  essay  entitled 
LAncienne  Vegetation  Polaire,  in  which  the  author  takes  the 
I^T(»und  that  life  first  appeared  in  the  northern  circumpolar  area  of 
ihc  globe,  and  that  this  was  the  birthplace  of  the  first  and  of  all 
subsequent  floras ;  the  initial  conditions  of  terrestrial  life  follow- 
in«;  upon  the  emergence  of  the  earlier  stratified  rocks  from  the 
F<  »lar  ocean. 

Among  recent  botanical  works  are  Heer's  History  of  Vegeta- 
tion in  Switzerland,  and  Christ's  Das  Pflanzcnleben  in  der 
Schweiz. 

The  forthcoming  eleventh  report  of  the  U.  S.  Geological  and 
Geographical  Survey  of  the  Territories,  in  charge  of  Prof.  Hay- 
den,  will  contain  the  reports  of  Sir  J.  D.  Hooker  and  Prof.  A?^? 
Gray  on  the  results  of  their  botanical  explorations  in  the  western 
Territories  in  connection  with  this  survey. 

Trimen's  yournal  of  Botany  for  December  contiins  an  article 
on  the  pro-embryo  of  Chara.  an  essay  in  morphology,  by  S.  H. 
Vines. 

In  the  RulUtin  of  the  Torrey  Botanical  Club  for  November. 
Dr.  Asa  Gray  records  two  remarkable  forms  of  Trillium.  Mr. 
C.  G.  Pringle  notices  some  north-eastern  plants ;  and  the  discov- 
ery of  a  truffle  new  to  the  North  American  flora,  by  Mr.  \V.  R. 
Gerard,  is  recorded. 

A  Catalogue  of  North  American  Ferns  (north  of  Mexico)  in 
the  Davenport  Herbarium  of  the  Massachusetts  Horticultural 
StKiiety  is  to  be  issued  by  Mr.  George  K.  Davenport,  8  Hamilton 
Place,  Boston.  Mass..  provided  that  he  can  obtain  a  sufficient 
number  of  subscribers  to  meet  the  expense.  The  price  will  not 
exceed  fifty  cents. 

In  the  Hotamcal  Gazette  for  December,  Dr.  George  \'asey  iidds 
to  and  corrects  the  catalogue  of  the  forest  trees  of  the  United 
States.  Mr.  Thomas  Meehan  writes  concerning  Cassia  fiuticatts. 
].  R.  Lowrie  gives  a  list  of  the  trees  and  plants  inh.ibiting  a 
plantation  which  has  been  protected,  for  a  series  of  years,  both 
from  the  inroads  of  cattle  and  the  labor  of  farmers. 

ZOdLCX>Y.> 

The  Bkkki>in<;  Hahits  of  mie  Ekl — .\  correction. — Farther 
examinations  of  additional  specimens  of  the  eel,  convince  me  that 
an  error  .is  to  the  sex  of  the  eel  was  made  in  mv  article  in  the 
January  N.\ruRALi>T.  The  motile  bodies  whose  active  move- 
nie^nts  misled  me  were  not  spermatozoa,  hut  yolk  jxirticics.  with 
an  unusually  marked   Brownian  motion.     The  male  sex  has  yet 

•  Ihc  •icj»artinciit"»  of  ( )rniilnMo;^y  ami  M.imm.ilo^\  .iic  coiKliutetl  by  l)r.  Ki.i.ioit 
CorE-s,  L'.  S.  \. 
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to  be  discovered.  It  should  be  said  that  the  subject  is  one  pre- 
senting great  difficulties,  as  formerly  stated  by  Burnett.  The 
spertnatic  particles  of  the  perch  and  smelt,  are  exceedingly  mi- 
nute, about  -nrV?F?y  inch  in  diameter,  and  in  these  we  have  thus  far 
found  it  impossible  to  detect  the  "  tails"  with  a  tV  inch  objective. 

I  have  been  informed  by  John  Sears,  of  Danvers,  Mass.,  that 
he  found  young  eels,  somewhat  less  than  an  inch  in  length,  with 
the  yolk-sac  still  attached,  at  the  mouth  of  a  shallow  brook  run- 
ning into  salt  water  at  Danvers.  This  was  during  the  month  of 
March ;  the  season  was  earlier  than  usual,  the  ice  having  broken 
up  in  Februar\\  This  would  indicate  that  the  parent  eel  must 
have  spawned  in  December.  As  Mr.  Sears  is  an  observing  field 
naturalist,  and  has  noticed  the  breeding  habits  of  other  fish,  we 
suppose  him  to  be  correct  in  the  identification  of  the  young  eel. 
We  would  inquire  whether  any  one  else  has  ever  observed  eels 
so  young  and  small  as  these,  and  with  the  yolk-sac  still  attached. 

Mr.  Sears  informs  us,  that  at  Danvers  the  trout  begins  to  spawn 
in  January,  beginning  then  to  make  the  shallow  holes  in  gravelly 
places.  He  has  noticed  perch  spawning  in  midwinter,  in  ponds 
in  shallow  water,  their  movements  being  obser\'ed  through  the 
ice ;  at  this  time  the  fins  become  red  on  the  edges.  On  the  other 
hand,  the  bream  spawns  in  spring  and  summer.  The  horned 
pout,  he  says,  breeds  in  holes  in  the  gravel  in  midsumrner. — A, 
S.  Packard,  jfr. 

A  Gall-Inhabiting  Ant. — The  empty  dwellings  of  many  ani- 
mals furnish  suitable  abodes  for  others.  The  abandoned  shell 
upon  the  beach  finds  an  eager  house-hunter  in  the  hermit-crab; 
shells  of  Helices  are  sought  by  various  European  mason-bees 
and  wasps  as  a  fitting  place  in  which  to  build  their  cells  ;  two 
species  have  been  found  in  New  England  to  choose  the  concave 
vault  of  the  oak-apple  for  the  same  purpose. 

I  can  now  record  two  instances  in  which  galls  have  been  chosen* 
by  an  ant,  Stenamma  gallant m  n.  sp.,  as  the  home  of  the  colony. 
The  first  colony  observed  was  in  a  gall  oiGelcchia galliC-solidagifiis 
Riley,  upon  a   dead  but   unbroken  stalk  of  golden-rod.      From 
pupie  found  in  this  gall  on  the  31st  of  May,  and  placed  in  a  vial 
under  the  care  of  a  few  workers,  there  matured  three  females,  one 
upon  each  of  the  following  days :  June  20th  and  23d,  and  July 
7th.     The  second  colony  was  found  while  upon  an  excursion  with 
Mr.  K.   Mitsikuri,  on  the  22d  of  May,  1878,  in  a  fallen   gall   of 
Cvfiips  spongifica  O.  S.     It  was  more  populous  than  the   other 
colony,  and  occupied  the  central  cell,  as  well  as  the  space  between 
the  kernel  and  the  shell  of  the  gall.     Except  the  queen,  who  was 
without  wings,  the  community  consisted  of  workers  and   larvae 
only.^— ff^.  //.  Patton, 

"^  St^nannna  giilhirum  n.  sp. 

Fcnutle. — Vellowisli;  hcail,  scutellum  and  pctit)le  above,  ami  inci«^ures  of  thorax 
<larker;  eyes,  and  spot  at  insertion  of  wings,  black;  the  segments  of  the  abdomen 
witli  dark-brown  borders,  the  border  on  the  tir>t  segment  broad.     Length,  3  mm. 

Dried  specimens  become  darker  colored.     Three  pinned  9  present  the  following 
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A  HuMMEK*s  Meal. — Mr.  A.  R.  Wallace,  in  a  recent  number 
of  the  Fortnightly  ReinrM,  says,  concerning  the  tongues  of  hum- 
mers: "This  tubular  and  retractile  tongue  enables  the  bird  to 
suck  up  honey  from  the  nectaries  of  flowers,  and  also  to  capture 
small  insects ;  but  whether  the  latter  pass  down  the  tubes,  or  are 
entangled  in  the  fibrous  tips  and  thus  drawn  back  into  the  gullet, 
is  not  known." 

Mr.  Wallace  s  remark  led  to  some  investigations  during  the  past 
summer,  the  results  of  which  do  not  entirely  agree  with  his  state- 
ment. Two  hummers  were  attracted  to  the  house  by  a  siiuccr  of 
syrup  placed  on  the  window-sill.  TLach  day  they  would  come  and 
satisfy  their  hunger.  In  each  instance  they  would  alight  on  the 
^^1^^  of  the  saucer,  and  lap  up  the  syrup  as  a  dog  would  lap 
water.  The  question  as  to  whether  insects  "  pass  down  the  tube.s  or 
are  entangled  in  the  fibrous  tips  and  are  thus  drawn  back  into  the 
gullet,"  was  also  solved.  Insects  too  large  to  pass  through  these 
tubes  being  placed  in  their  way.  the  birds  were  observed  to  take 
them  as  readily  as  smaller  ones.  The  insects  weie  evidently 
secured  by  adhesion  to  the  saliva  of  the  tongue-tips,  and  thence 
drawn  into  the  gullet.  In  my  opinion,  these  tubes  of  the  tongue 
connect  with  the  lungs  rather  than  with  the  abdomen.  These  ex- 
periments were  abruptly  terminated,  one  day,  by  the  approach  of 
a  third  hummer,  a  male,  who  drove  the  others  from  the  window, 
ftnd  in  a  fit  of  rage  darted  .it  one  of  the  pair,  thrust  its  bill  well 
through  its  body,  and  both  fell  dead  on  the  ground. —  [/'.  //.  Bal- 
lon, /ivdftstoft,  IlL 

Recent  Papers  on  Crust.vcea. — From  Mr.  W.  N.  Lockintrton 
we  have  two  papers  on  Crustaccci — **  Remarks  on  the  Thalassinidea 
and  Astacidea  of  the  Pacific  Coast  of  North  America"  {Afiuah 
and  Magazine  of  Sat.  /list.,  Oct..  1878).  and  **On  the  Porcellan- 
idea  of  the  West  Coast  of  North  America"  (ihid.,  Nov..  1878). 
In  the  first  paper  eight  Thalassinidea  and  nine  Astacidea  are 
enumerated.  One  new  sj)eciLS  {(icbia  rugosa)  is  described; 
Callianidt'a  ty/*a  is  added  to  our  fauna  (it  was  described  by  Milne 

^h.ir.uiiT*  :  Antonn.x'  1 1  jointcil.  joints  3-7  very  "-hort,  the  Si}>  joint  .1  little  lunj^er, 
inint"*  .V-io  uiih  a  lu«»vin  ,-innulu^.  nc»i«l.  ihtir.iv  and  nodes  of  the  |»eti<»lc  '*trintc, 
ine'.iih'ir i\  with  two  si«iul  '•pinc>.  fir>«t  innle  t»f  the  |K.*lioIe  witlj  ;i  A\*)X\  c.irinifi>rni 
\***\\h  .it  '.'.i">e  Keneath,  -i-mn*!  no«le  with  tliree  very  Nhort.  hlunl  teelli  in  !l.e  nu*'lian 
!me  Itui-.ith.  I»i>dy  cloilud  with  thinly -NCittcn*'.  erect  li.iir^;  winj^^  whitt.  filiate; 
hfiil.  ih  -rix.  -iiid  i»«Mle'«.  liij}»t-)»rown  ;  m.indiltle'«.  .inteiin  1  ,  .md  lei^"*,  p.ile  yell<>\\,the 
feinin . I  ^«»nirtinie"»  darker ;  al»d«»nieii.  <hirkd)r(>\v  n;  l)ie  li.wt's  of  the  '»ej;menl^  .ih«ive 
•ui  I  thi   Milter  le^t.n foji-s,  t'ne  first  sej;n»ent  with  ^  l-io.iil  ytllMW  li.iiid  .\t  the  I'.i'^e. 

II'.  */:-:t . — P.ile  \eI!i'W .  eye>  M.iek.  tii'.t  "e^nifnl  •■!  the  .^idi'iiuu  with  t\\«'  dark- 
Sr-iwn  '.j'nt-  .il»«»ve.  which  'i«»metimeH  timtc  t«»  fonn  .1  I'PM'1  h.fnd  ;  the  "pine-*  on  meta- 
thor.ix  ni<»re  >lender  !^  11  m  the  9-  1^'*-*  ''^■'^'""d  n"de  of  the  petiole  witlioiil  te«th 
iK-neith.      l.en;»th.  2  mm. 

'I  he  wnikci  dirtiT^  f.-»m  the  Kuro|KMn  S.  rva/^'Oi  t/ii  in  having  no  Npmc  Ixneath 
the  -et-m  1  n'«df    .1   t';  c  {"etiole,  anil  the  -{K.-cie''  i-»  e.»sil\    ■:-'!in;;ui'*he<!  }»y  it^  c-ilor. 

Connectiv  u:.  InhaKitin^  ii-i'l"'  of  oV.V.  4/;  ^<i/.''/  s  ';:r^tttt-  Riley,  and  Cvni/'- 
f/«'/r^'i/f. .1  <>.  >.,  and  fre<pien(in<{  the  iI^'Wcpn  of  Violet  an<l  r«>tenti]la. 
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Edwards  from  New  Ireland).  In  regard  to  the  Genus  Panulirus, 
we  would  say  that  three  of  the  four  species  mentioned  (^uttatus, 
gracUis  and  americanus)  are  East  Coast  species,  and  that  there  is 
no  authority  whatever  for  reporting  them  from  the  West  Coast. 
The  second  paper  gives  an  analytical  key  and  notes  upon  i6 
species  of  Porcellanidea  from  the  West  Coast,  nine  of  which  are 
believed  to  be  new.  Petrolisthcs  armatus  (Gibbes)  Stm.  is  also 
credited  to  the  West  Coast. 

In  '*  Notes  on  Cladocera,"  by  E.  A.  Birge  (Nov.,  1878),  we  have 
almost  the  first  systematic  contribution  to  a  knowledge  of  the 
American  forms  of  this  group  of  Crustacea.  Thirty-six  species 
are  enumerated,  of  which  twenty,  and  one  variety,  are  new.  A 
new  genus  [Cnpidocerifs)  of  the  family  LynceicUe  is  also  pro- 
posed.— y.  5.  Kingsley. 

The  Nebaliad  Crustacea  as  Types  of  a  New  Order. — The 
NcbaliadcD,  represented  by  the  existing  genus  Nebalia,  have  gener- 
ally been  considered  to  form  a  family  of  Phyllopod  Crustacea. 
Mctschnikoff,  who  studied  the  embryology  oi  Nebalia^  considered 
it  to  be  a  "  Phyllopodiform  Decapod."     Besides  the  resemblance 
to  the  Decapods,  there  is  also  a  combination  of  Copepod  and 
Phyllopod  characteristics.     The  type  is  an  instance  of  a  general- 
ized one,  and  is  of  high  antiquity,  having  been  ushered  in  during 
the  earliest  Silurian  Period,  when  there  were,  when  we  regard  the 
relative  size  of  most  Crustacea,  and  especially  of  living  NebaluB^ 
gigantic  forms.     Such  was  Dithyrocaris,  which  must  have  been 
over  a  foot  long,  the  carapace  being  seven    inches  long.     The 
modern  Nebalia  is  small,  about  half  an  inch  in  length,  with  the 
body  compressed,  the    carapace  bivalved  as   in    Limnadia,  one 
of  the  genuine  Phyllopods.     There  is  a  large  rostrum  overhang- 
ing the  head ;  stalked  eyes ;  and,  besides  two  pairs  of  antennae 
and  mouth -parts,  eight  pairs  of  leaf-like,  short,  respiratory  feet, 
which  are  succeeded  by  swimming  feet.     There  is  no  metamor- 
phosis, development  being  direct. 

Of  the  fossil  forms,  Hymenocaris  was  regarded  by  Salter  as 
•*  the  more  generalized  type."  The  genera  Peltocaris  and  Discino- 
caris  characterize  the  Lower  Silurian  Period,  Ceratiocans  the 
Upper,  Dictyocaris  the  Upper  Silurian  and  the  lowest  Devonian 
strata,  Dithyrocaris  and  Argus  the  Carboniferous  Period.  Our 
existing  north-eastern  species  is  Nebalia  bipes  (Fabricius),  which 
occurs  from  Maine  to  Greenland. 

The  Nebaliads  were  the  forerunners  of  the  Dccapoda,  and  form, 
we  believe,  the  type  of  a  distinct  order  of  Crustacea,  for  which 
the  name  Phyllocarida  is  proposed. — A,  S.  Packard,  7r, 

Camitol.kmus  labradorius. — The  first  specimen  of  Camptohe- 
niHS  labradorius  (pied  duck)  known  to  occur  in  this  locality  was 
taken  Dec.  12,  1878.  It  is  interesting,  as  it  adds  one  more  species 
to  the  list  of  birds  of  Chemung  county,  N.  Y.,  and  assists  m  clear- 
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injj  up  the  geographical  distribution  of  species.  C  labradorius  is 
rare  everywhere,  and  its  occurrence  so  far  south  in  the  interior 
jjives  special  interest  to  the  subject. —  W,  H.  Gregg,  M,  A.  FJmira, 
Dec.  14.  1878. 

ANTHROPOLOaY.  • 

Anthropological  News. — Mr.  W.  H.  Pratt  sends  us  a  bro- 
chure from  the  forthcoming  part  of  the  Proceedings  of  the  Daven- 
port (Iowa)  Academy  of  Natural  Sciences,  pp.  156-162.  uj>on  the 
shell-beds  m  the  vicinity  of  Davenport.  They  are  not  regarded 
as  artificial,  but  were  pushed  up  the  bank  of  the  river  by  moving 
ice  at  its  breaking  up  in  the  spring. 

In  the  Jourual  of  the  Cincinnati  Society  of  Natural  History, 
Dr.  Charles  L.  Metz  describes  the  pre-historic  monuments  of  the 
Little  Miami  valley,  embracing  all  of  Columbia  and  portions  of 
Anderson  and  Spencer  townships.  The  paper  is  illustrated  by  a 
map  in  which  the  remains  are  indicated  by  means  of  the  symbols 
in  the  Smithsonian  circular.  As  this  is  the  first  attempt  to  use 
these  signs  in  print  in 'our  country.  Dr.  Metz  is  to  be  congratu- 
lated on  his  success,  and  it  is  hoped  that  he  will  not  let  his  labors 
cease  at  tfai.s  point. 

Stephen  Barton,  of  Vidalia,  Cal.,  commences,  in  the  fron  Age 
of  that  place,  a  series  of  letters  on  the  **  Early  History  of 
Tulare."  While  it  is  well  to  help  the  local  press,  it  is  also  a  great 
pity  that  some  of  the  best  aborigintil  material  ever  collected  in 
our  country  has  been  lost  by  publication  only  in  the  daily  pa|)crs ; 
notablv  the  letters  of  Mr.  Tavlor,  of  Mr.  Barton's  own  State. 

In  the  Princeton  Rrcicic  of  November.  Prof  John  LeConte  dis- 
cusses man's  place  in  nature.  We  have  seen  a  notice  of  a  work 
of  304  f)ages.  by  John  H.  Blake,  printed  at  the  Salem  press, 
describing  a  collection  from  the  Ancient  Cemetery  at  the  bay  of 
Chacota,  IVru.  As  we  have  not  seen  the  work,  it  is  impossible  to 
speak  of  its  merits.  The  .same  i>  true  of  other  anthropological 
publications ;  it  is  hoped  that  tho.se  who  wish  their  works  on 
anthropology  noticed  in  these  columns  will  send  a  copy  to  the 
editor  of  this  department. 

In  the  Contemporoiy  Revicii'  for  November.  Mr.  I*".  Lenormant, 
the  distinguished  Assyriologi<t  has  an  article  on  **  Books  and 
monuments  bearing  upon  figured  representations  of  antiquity." 

Die  V'orgeschichte  des  nordens  nach  gleichzeitigen  Denkma- 
lern.  is  the  title  of  a  paper  in  No  43  oi  Das  AusLifui.  In  No.  41 
of  the  same  journal,  is  a  discussion  of  the  moral  relationship 
between  men  and  animals. 

M.  D.  Kaltbrunner  has  published  at  Zurich  a  work  entitled. 
"  Manuel  du  Voyageur."    ( Wurster  &  Co.)    Three  hundred  pages 

»Editc<l  \is  Prof.  Oils  T.  Mason,  Columtiian  College.  W.iNhiiij»lon,  I).  C 
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arc  devoted  to  anthropology.  The  work  is  reviewed  in  the 
AthencBum  for  November. 

In  Mittheilungen  der  anthropologischen  Gcsellschaft  in  Wien, 
Dr.  Moriz  liencdikt  makes  some  communications  on  craniometry. 
This  subject  is  becoming  of  great  importance,  inasmuch  as  a 
great  deal  of  the  work  done  is  vitiated  by  the  multiplicity  of 
methods  employed. 

The  most  important  communication  which  has  come  to  us  in 
the  last  month,  is  the  paper  of  Prof.  Paul  Mantcgazza,  in  No.  2  of 
Archivio,  Florence,  upon  the  third  molar.  The  conclusions  stated 
below  arc  based  upon  the  examination  of  2^^  crania,  and  their 
description  occupies  175  pages:  * 

1.  In  the  lower  races  the  third  molar  is  lacking  less  frequently 
than  in  the  higher  races,  in  the  proportion  of  19.86  per  cent,  of 
the  former  to  42.42  per  cent,  in  the  second. 

2.  The  atrophy  of  the  third  molar  is  indeed  less  frequent  in 
the  higher  than  in  the  lower,  the  proportion  being  10.90  per  cent, 
of  the  former  to  20.58  of  the  latter. 

3.  Ectopia  is  also  a  fact  observable  in  all  skulls  of  whatever 
race,  2.01  per  cent,  for  the  higher  and  1.80  per  cent,  for  the 
lower. 

4.  The  same  may  be  said  of  premature  disappearance,  7.22  for 
the  lower  races,  7.58  for  the  higher. 

5.  Summing  up  all  the  cases  of  abnormality,  including  those 
in  which  there  is  an  absence  of  the  tooth,  we  find  that  in  the 
lower  races  there  is  about  an  equal  number  of  abnormal  and  nor- 
mal, 50.54  normal,  49.46  abnormal ;  while  in  the  higher  races  the 
abnormality  is  the  rule  and  the  normality  the  exception,  37.09 
normal,  62.91  abnormal. 

6.  The  ancient  skulls,  as  regards  the  deficiency  of  the  third 
molar,  stand  between  the  lower  and  liigher  of  modern  races.  The 
absence  .imounts  to  27.34  in  the  hundred,  and  atrophy  to  16.41. 
On  the  other  hand  the  premature  disappearance  is  less  frequent 
than  in  the  modern  skulls. 

7.  As  to  the  number  of  roots  in  the  third  molar,  there  is  no 
relation  to  the  theory  of  evolution,  the  teeth  examined  belonging 
to  lower  as  well  as  higher  races.  It  is  not  true  that  in  individuals 
of  the  highest  race  the  number  of  roots  is  limited  to  one  or  two, 
while  in  the  lower  races  the  wisdom  teeth  always  have  three 
roots.  Indeed  the  more  common  fact  is  this,  that  in  ancient 
races  as  well  as  in  the  modern,  higher  or  lower,  we  find  the  third 
molar  with  three  roots  to  be  51.35  percent,  in  modern  higher 
races,  45.20  in  modern  lower  races,  and  46.43  in  the  ancient 
crania. 

8.  Teeth  with  four  roots  are  more  frequent  in  the  skulls  of 
modern  higher  races  (^5.24),  after  them  the  modern  lower  (3.20), 
and  lastly  the  ancient  (2.68).  The  occurrence  of  two  roots  is 
more  frequent  in  the  modern  high  (23.14),  the  next  in  the  ancient 
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(20.53),  and  in  nearly  the  same  proportion  is  the  modern  low 
(20.09). 

9.  The  occurrence  of  one  root  is  more  frequent  in  the  lower 
modern  (31.51),  then  in  the  ancient  (30,36).  and  least  in  the  mod- 
ern high  (20.10). 

10.  1  have  been  able  to  find  in  one  of  the  modern  higher  skulls 
a  rare  case — a  tooth  with  five  roots. 

1 1.  In  the  lower  jaw  of  all  races  the  third  molar  nearly  always 
has  two  roots — 91.84  in  the  modern  low,  81.53  in  the  modern 
high,  and  81.84  i"  ^^e  ancient. 

12.  I  have  not  found  in  the  modern  low,  nor  in  the  ancient,  a 
case  of  a  low/:r  third  molar  with  four  roots,  whilst  in  the  higher 
it  stands  0.597. 

13.  The  occurrence  of  only  one  root  in  the  lower  third  molar 
is  by  no  means  rare,  and  is  found  more  frequently  in  the  ancient 
skulls  (i2.3f),  less  frequently  in  the  modern  high  (9.38),  and  most 
rarely  in  the  modern  low  {612). 

14.  Cases  of  the  lower  third  molar  having  three  roots  are  not 
lacking,  .ind  are  more  frequently  met  with  in  the  modern  high 
'8.50),  then   in  the  ancient  (0. 17),  and   least   in  the  modern  low 

(2.541. 

15.  That  there   is  witnessed   in  some  cases  a  lack  of  one  or 

more  of  the  third  molars  is  an  ethnic  fact. 

16.  The  dogmatical  assertions  of  Owen  upon  the  number  of 
roots  in  the  negro  races  and  the  whites  are  therefore  false,  and  the 
moq^hology  of  the  roots  of  the  third  molar  has  no  ap[)reciable 
connection  with  evolution. 

A  remarkable  addition  to  ethnological  literature  is  a  revision 
of  Sir  Gardiner  Wilkinson's  "  Manners  and  (Customs  of  the  An- 
cient Kgyptians,"  by  Dr.  Samuel  Birch,  and  published  by  Mur- 
ray, London. 

QEOIiOQT  AND  PALiBONTOLOGY. 

K.KTiNCT  Mammalia  of  Okf.gon. — A  list  o(  Miimmaiiahom  the 
Miocene  of  Oregon  was  published  in  the  December  number  of  the 
NATLKALisr,  p.  S33.  Since  that  time.  Prof  Co|)e  has  determined 
the  characters  of  a  number  of  additional  species,  some  of  which 
are  new  to  science.  Two  of  them  belong  to  a  new  genus  of 
Oirnivofa,  whose  cranial  form  is  that  of  httorius  or  Lutra,  and 
which  unites  the  premol.ir  fornu'la  5  with  the  two  superior  tuber- 
culars  of  Cnnis.  It  is  called  EnhydroiYou,  with  two  species,  E. 
sUnoieplui'.tis  and  /:.  basilatus.  A  remarkable  primitive  ty{)e  of 
Artiodaityla  combining  characters  of  Ruminants  and  Suillines 
with  only  two  metacarpal  bones  in  each  foot,  is  named  Boocharus, 
The  onl\'  species,  />.  humirosus,  is  as  l.irge  as  the  Indian  rhinoc- 
eros. A  new  ruminant  is  Poibrothcrrtm  sternbcri^ii.  From  the 
Loup  I'ork  beds  are  Lutrictis  !  lycof^otamicus,  and  a  new  species 
of  Protolabis,  which  is  named  P.  trafismontanus.  The  article  ap- 
jKars  in  th<*  current  number  of  the  Bulletin  of  the  Hayden  Survey. 
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Thk  Nkcks  of  the  Sauropterygia. — It  is  known  that  the 
length  of  the  neck  in  the  Plesiosauroid  reptiles  of  North  Amer- 
ica diminished  in  length  as  the  group  approached  the  period  of 
extinction.  Thus  the  longest  necks  in  the  order,  those  of  the 
species  of  lilasmosaurus,  are  seen  in  the  Niobrara  (No.  3)  division 
of  the  cretaceous.  In  the  Pierre  formation  (No.  4),  we  find  the 
shorter-necked  lilasmosanri,  and  the  Cimaiiasauri  with  still  shorter 
necks.  In  the  latest  cretaceous  (Fox  Hills  or  No.  5),  the  neck  is 
reduced  to  its  most  abbreviated  proportions,  in  the  genus  Uro- 
luuitcs.  This  shortening  of  the  neck  is  thus  associated  with  the 
shallowing  of  the  water,  which,  as  we  know,  gradually  succeeded 
the  deep-sea  period  of  the  Niobrara.  In  Kurope  the  history  of 
the  order  during  the  Jurassic  period  was  the  same.  During  the 
dccp-sca  epoch  of  the  Lias  we  have  the  typical  Plesiosauri  repre- 
sented by  the  long-necked  P.  dolichodirus ;  the  shallower  Oxford 
and  Kimnicridge  seas  were  the  range  of  the  shorter-necked  J///- 
nenosaunis :  while  Pliosaurus,  with  the  shortest  neck,  was  co- 
temporary  with  these,  and  remained  as  late  as  the  Portland.  It 
is  true,  that  long-necked  forms  continued  as  late  as  the  Kimmer- 
idge  in  Kngland  {Colymbosaurus),  It  has  yet  to  be  ascertained 
whether  the  Kuropean  cretaceous  Sauropterygia  present  the  suc- 
cession seen  in  those  of  North  America. — P..  D.  Cope, 

Thk  ScAi.ics  oi'  Liodon. — Professor  Snow,  of  Lawrence.  Kan- 
sas, has  recently  observed  the  scales  of  the  abdominal  surface  of 
fjodon  dys(>elor.  He  states  them  to  be  smaller  than  those  of  the 
rattlesnake.  Prof.  Snow  has  also  obtained  a  complete  fore-limb 
of  this  species,  and  gives  a  figure  of  it  in  the  Kansas  City  Revie^v 
of  Science  and  Industrv. 

TiiK  Fossil  Insects  of  thk  Gkkkn  River  Shales. — Mr.  S.  H. 
Scudder  gives  a  series  of  descriptions  of  the  insects  obtained 
from  the  shales  near  Green  River  City,  Wyoming,  in  the  4th  vol- 
ume of  the  Bulletin  of  the  Hayden  Survey.  They  represent  the 
orders  as  follows  :  Hymenoptera,^s\i.\  Diptera,\^\  Coleoptera^7^y\ 
Hentiptera,  \2\  Orthoptera,  2;  Neuroptera^  2;  total,  71.  Then 
there  are  a  few  species  of  Myriapoda  and  AracJinida,  Two  new 
generic  ty|K's  of  Diptera  and  one  of  Hemiptera  are  described. 

OEOQRAPHY  AND  TRAVELS. » 

ruESwKrusH  Arctic  ICxpedition. — In  the  year  1556  Burrough 
discovered  the  strait  leading  into  the  Kara  Sea,  between  Novaya 
Zemlya  and  the  island  of  Waigatz;  and  in  1 580  Pett  sailed  through 
the  channel  which  separates  Waigatz  from  the  mainland,  into  the 
sea,  where  his  further  progress  was  barred  by  the  ice.  In  1595 
the  famous  Dutch  explorer,  Willem  Barcntz,  also  reached  the  en- 
trance to  the  sea.  During  the  last  century  the  Russians  made 
several  attempts  to  cross  the  sea,  and  in  173S  ex|x:ditions  reached 

'  IMiltMl  by  El  lis  U.  Yarnai.1.,  rhiladclphia. 
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the  mouths  of  the  Obi,  Yenisei,  and  Pyasina  rivers.  In  1869  the 
Norwegian  Captains  Carlscn  and  Palliser  sailed  through  the  sea 
of  Kara,  and  since  that  year  the  Norwegian  fishermen  have  annu- 
ally visited  it  in  their  pursuit  of  the  seal  and  the  walrus.  In  1874 
Captain  Wiggins  sailed  from  Dundee,  and  [xtssing  through  the 
Waigatz  straits,  cruised  along  the  Yalmal  peninsula,  and  was  able 
to  advance  as  far  as  the  gulf  of  Obi.  On  another  voyage,  in 
1876,  reaching  the  mouth  of  the  Yenisei,  he  sailed  up  that  stream 
as  far  as  Kureika,  where  he  left  his  vessel  for  the  winter  and 
returned  overland.  His  observations  demonstrated  that  the  Gulf 
Stream  flows  into  this  sea.  While,  in  July  and  August,  in  the 
same  latitudes  in  Davis'  straits  and  east  Greenland,  the  surface- 
water  is  never  above  33^  to  34°.  in  the  straits  of  Waigatz  the 
temperature  was  as  high  as  50°,  and  from  48°  to  49®  in  the  sea 
of  Kara.* 

The  knowledge  thus  obtained  of  the  navigability,  at  certain 
seasons,  of  these  waters,  induced  some  wealthy  Norwegians  and 
Russian  merchants  to  endeavor  to  open  up  a  route  to  the  mouths 
of  the  great  rivers  Obi  and  Yenisei,  which  penetrate  some  2,500 
miles  into  the  heart  of  Siberia,  and  thus  provide  a  new  outlet  for 
the  mineral  wealth  of  the  Ural  mountains,  the  fur  and  fish  of 
the  northern  and  the  produce  of  the  immense  forests  and  agricul- 
tural districts  of  central  and  southern  Siberia. 

Mr.  Oscar  Dickson,  of  Gothenburg,  a  munificent  «ind  intelligent 
promoter  of  Arctic  discovery,  accordingly  fitted  out  an  expedition 
which  sailed  from  Tromso  in  June,  1875,  under  the  command  of 
Prof.  Nordenskiold.  This  gentleman  was  already  a  veteran  ex- 
plorer, having  been  engaged  in  six  Arctic  ex|x:ditions  (five  to 
Spitzbergen  and  one  to  Greenland),  made  two  important  spring 
sledging  journeys,  and  experienced  the  rigors  of  a  winter  north 
of  the  80th  parallel,  while  his  scientific  atUiinments  were  of  the 
highest  order.  Passing  through  the  Yugor  strait  and  crossing 
the  sea  of  Kara,  he  reached  a  point  on  the  eastern  side  of  the 
mouth  of  the  Yenisei,  which  was  named  Dickson  Harbor,  from 
whence  he  returned  homewards. 

In  1876  Mr.  Dickson,  aided  by  M.  Alexander  SibeirakoflT,  a 
wealthy  Russian,  again  dispatched  Nordenskiold,  who,  leaving 
Tromso  on  the  25th  of  July,  after  some  delays  by  the  ice.  again 
reached  the  mouth  of  the  Yenisei,  and  «iscended  it  to  Mescnkin, 
from  whence  he  returned,  arriving  at  Tromso  on  the  22d  of  Sep- 
tember- 

The  success  of  these  two  voyages  induced  Prof  Nordenskiold 
to  plan  his  present  exjxrdition  round  Cape  Chelyuskin,  along  the 
Silx-Tian  coa^^t  to  the  straits  of  Hehring.  I  le  believed  that  during 
September  he  would  find  op)en  water  all  along  the  coast  to  Cape 
Chelvuskin.     The  rivers  Obi.  Irtish,  and  Yenisei  send  a  vast  vol- 

'Sec  Ce.^fa/>hi{iiiAfiii:nziue,  March.  1S77. 
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ume  of  warm  water  into  the  ocean  in  the  month  of  August, 
which  would,  from  the  effect  of  the  rotation  of  the  earth  exercised 
on  streams  running  north  or  south  in  high  latitudes,  be  driven  to 
the  eastward,  and  open  a  channel  along  the  coast. 

Heretofore  no  vessel  has  succeeded  in  doubling  Cape  Chelyus- 
kin. Between  the  years  1735  and  1740,  the  expeditions  sent  out 
by  the  Russian  government  surveyed  portions  of  the  coast,  and 
their  vessels  reached  the  mouths  of  the  Pyasina  on  the  west,  and 
of  the  Khatanga  on  the  east  side  of  Cape  Chelyuskin ;  but  it  was 
not  until  1742  that  Mate  Chelyuskin  discovered  the  northernmost 
point  of  Asia  when  on  a  sledge  journey.  From  the  Lena  to 
Behring's  straits  more  is  known  of  the  coast,  but  the  expeditions 
were  made  in  small  sailing  vessels,  and  passed  over,  in  most  cases, 
but  small  portions  of  the  coast  line.  In  1728  Bchring  visited  the 
straits  now  called  after  him;  in  1770  the  New  Siberian  islands 
were  discovered;  and  in  1778  Captain  Cook  reached  the  l8oth 
degree  of  longitude.  Our  best  accounts  of  this  region  are  de- 
rived from  the  explorations  of  the  Russian  Admirals  Wrangell 
and  Anjou,  in  1820,  '21,  '22,  and  '23.  Kcllett  Land  and  Herald 
island  were  discovered  by  the  British  in  1849,  and  in  1 85  5  the 
United  States  expedition  under  Captain,  now  Admiral,  Rodgers, 
reached  the  176th  degree  of  longitude.  In  1867  Captain  Ix)ng, 
in  an  American  whaling  vessel,  got  as  far  as  170°  E. 

At  present,  says  the  Geographical  Magazine,  August,  1878,  we 
have  no  knowledge  of  the  vegetable  and  animal  life  (consisting  of 
survivals  from  the  glacial  period)  in  the  sea  which  washes  the 
north  coast  of  Siberia,  yet  a  complete  and  certain  knowledge 
of  what  animal  types  are  of  glacial  and  what  of  Atlantic  origin, 
is  of  the  greatest  importance,  not  only  for  zoology  and  for  a 
knowledge  of  the  geographical  distribution  of  animals,  but  also  as 
regards  the  geology  of  Scandinavia.  Our  knowledge  of  the  ani- 
mal and  vegetable  types  which  lived  at  the  same  time  with  the 
mammoth  is  exceedingly  incomplete.^ 

Influenced  by  all  these  considerations,  the  Swedish  government 
and  the  King  and  M.  SibeirakofT  together  contributed  ;^8.00(^,  to 
which  Mr.  Dickson  add^jd  ;£"i 2,000,  to  fit  out  the  present  exi>edi- 
tion.     The  Vega,  a   very  strong  steamer  of  300  tons,  was   pur- 
chased, and  supplied  with  from  two  to  three  years'  provisions, 
coal  sufficient  to  steam  8,000  nautical  miles,  and  a  steam  launch. 
The  names  of  the  officers  of  the  Vtga  are:   Prof.  Nordenskiold; 
Captain  Pallander,  commander  (who  has  had  much  experience  in 
Arctic   voyages);  Doctors   Kjellmann.  Stuxberg,  and  Almgvist, 
Scientific  staff;  Lieut.  Hovgaard,  Danish  Navy ;  Lieut.  Brusevitz. 
Swedish  Navy;  Lieut.  Hove,  Italian  Navy;  and  Lieut.  Nordgvist, 
a  Finnish  officer  and  geologist.     The  crew  consists  of  eighteen 
seamen  and  three  hunters. 

The  Vtga  departed  from  Tromso  July  21,  1878,  and  arrived  at 

'  S.'O  nl'-o  re:crmnnn''»  Mit  hrilnu^rn^  1878,  Part  2,  p.  07. 


itS79]  Geography  ami  Travels.  135 

llabarowa,  a  Russian  hunting-place  in  the  Yugor  straits,  on  the 
30th.  She  was  accompanied  by  a  small  steamer,  the  Lena,  and 
also  by  the  steamer  Fraser,  having  a  sailing  vessel,  the  lixpress, 
all  employed  by  M.  Sibcirakoff.  to  open  maritime  commerce  with 
Siberia.  During  their  short  stay  here  collections  were  made  of 
the  fauna  of  the  sea  and  the  flora  of  the  land.  Many  specimens 
of  fish  were  obtained,  and  special  attention  devoted  to  the  morph- 
ology and  development  of  the  ph.-Enogamous  plants.  Habarowa 
is  inhabited  in  the  summer  by  nine  Russians,  who  live  in  wooden, 
turf-covered  cabins,  while  the  native  Samccides  have  tents  of  rein- 
deer skin.  Dr.  Nordenskiold  purchased  some  of  the  native  cos- 
tumes, and,  after  some  difficulty,  specimens  of  their  "gods." 
These  objects  of  veneration  resemble  the  rude  rag  dolls  of  chil- 
dren, and  are  of  stone  or  wood,  dressed  in  fur  and  fine  rags,  with 
pearl  ornaments.     Sacr.fices  of  bears,  reindeers,  etc..  are  made. 

The  island  of  Waigatz  is  a  plateau  about  90  kilometres  long  by 
40  broad.  The  Silurian  and  limestone  beds  contain  many  fossils. 
Ix*aving  Habarowa  on  the  first  of  August,  the  Vi\s^a  sailed  slowly 
(to  allow  time  for  dredging)  across  the  Karian  sea,  while  the  Lena 
was  sent  to  examine  the  Beli  strait,  which  separates  White  island 
from  the  Yalmal  peninsula.  Some  fields  of  rotten  ice  were  en- 
countered but  fog  proved  the  only  hindrance,  and  they  reached 
Dickson  Harbor  on  the  Cth  of  August.  Prof  Nordenskiold 
sp>eaks  of  this  harbor  as  safe  and  commodious,  and  as  promising 
to  become  the  chief  port  for  the  e.\f>ort  of  Siberian  products.  In 
geological  formation,  the  land  resembles  Spitzbcrgen.  In  conse- 
quence of  the  inferior  saltness  of  the  water,  there  is  little  animal 
life.     Three  white  bears  were  shot.^ 

After  a  careful  sur\'ey  of  Dickson  Harbor,  and  adding  to  her 
supplies  the  coal  and  provisions  brought  so  fir  by  the  /ir/>;rA.^  the 
Vega,  still  accompanied  by  the  l^na,  continued  her  voyage  on  the 
loth.  Further  information  of  the  e.xpcdition  is  given  in  a  letter 
of  Prof  Nordenskiuld's  in  the  Xeu*  York  Herald,  and  in  accounts 
in  various  European  journals.  On  the  1  ith  of  August  they 
passed  Cape  SterlegofT,  the  furthest  point  ever  reached  by  a  vessel. 
They  socm  perceived  the  charts  to  be  entirely  wrong,  the  coast 
iK'ing  far  more  to  the  west  than  supposed,  and  numerous  islands 
not  given  were  met.  The  fog  caused  much  embarrassment,  but 
the  ice  did  not  often  give  them  much  trouble.  The  saltness  of 
the  water  increased  and  the  temperature  fell,  while  the  organic 
life  at  the  sea-bottom  became  richer,  and  fine  sj)ecim;.'ns  of  the 
remarkable  crinoid  AUeto  eschriehtii,  starfish,  and  large  ocean 
Alg.e  were  obtained.  On  shore  the  higher  faun  1  and  flora  were 
very  |K)or.  Snow  sparrows,  several  species  of  w.iding  birds,  and 
sonic  varieties  of  geese  were  found.  Occasionally  scones  of  great 
beauty  were  presented  when  the  sea  was  smooth  and  clear ;  the 

*  Sec  Pi  of.  N  .r.lcn-kii'iMs  letter  from  Dick'ion's   HirlhH  in  Petcnniniri  .\f.tiheil- 
un^ftt,  1878.  Part  xi,  p.  430.    AI<m)  letter  of  Lieut.  liovgaara\.  from  %unc  place,  in 
VerhanJlungen  tUr  Ceselhchaft  fUr  ErJkunJe  *m  Berlim,  1878,  p.  I98. 
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midnight  sun  hung  low  over  the  horizon,  and  to  the  south  the 
Taimyr  land  ghttered  fiery  red  in  its  rays,  while  the  cliffs  and 
castles  of  ice  stood  colored  blue,  purple,  crimson,  and  silver-white. 
Over  this  scene  lay  a  stillness  which  sent  a  man's  voice  miles  and 
miles  away,  and  the  scratch  of  the  bears  walking  over  the  ice- 
blocks  was  heard  afar  off.  Waiting  for  clear  weather,  they  lay  at 
anchor,  from  the  14th  to  the  i8th,  in  a  small  bay  in  the  sound 
between  the  island  of  Taimyr  and  the  continent.  This  haven  was 
named  Actinia  Port,  and  would  be  a  favorable  position  for  one  of 
Weyprecht's  proposed  meteorological  stations.  The  land  here 
was  free  from  snow,  and  covered  with  a  gray-green  carp>et  of 
grass,  mosses,  and  lichens.  On  the  i8th,  the  fog  still  continuing, 
they  set  sail,  and  in  spite  of  fog  and  some  large  masses  of  \ct, 
passed  Cape  Chelyuskin  on  the  19th,  with  flags  waving  and  guns 
firing  a  salute.  Cape  Chelyuskin  is  a  low  promontory,  divided 
into  two  parts  by  the  bay  in  which  the  vessels  anchored.  The 
west  cape  is  in  TJ^  36'  37"  N.  lat.  and  103°  25'  5"  E.  long.,  and 
the  cast  cape  is  in  N.  lat.  Tj^  41'  and  F^.iiong.  104°  i'.  Inland 
the  coast  gradually  rises  to  about  1,000  feet.  This  hill,  as  well 
as  the  lowland,  was  almost  free  from  ice.  The  ground  appeared  to 
bemainly  clay,  curiously  cracked,  and  covered  with  moss,  lichens, 
etc.  The  formation  here  were  perpendicular  strata  of  slate,  with 
no  fossils,  but  rich  in  crystals  of  sulphide  of  iron,  and  at  one  point 
traversed  by  large  veins  of  quartz.  Both  animal  and  vegetable  life 
were  exceedingly  poor  and  the  former  very  tame.  In  the  sea  also 
the  higher  forms  of  life  were  scarce,  but  large  Algae  and  a  large 
number  of  lower  animals  were  obtained.  On  the  20th  they 
weighed  anchor,  when  drift  ice  was  soon  met  with.  After  being 
obliged  to  sail  in  a  northern  and  north-western  direction  they 
escaped,  and  the  north-eastern  extremity  of  the  Taimyr  peninsula 
(76°  30'  N.  lat.  and  about  1 13°  E.  long.)  was  sighted.  The  coast 
is  about  fifty  miles  more  to  the  west  than  noted  on  the  charts. 
Here  they  found  almost  open  water.  It  was  observed  that  the 
bergs  encountered  were  of  fresh-water  formation,  indicating  the 
existence  of  hilly  islands  to  the  north.  Mountains  of  2,000  to 
3,000  feet  in  height  were  seen  some  distance  away  from  the  coast. 
There  was  now  a  great  increase  in  marine  animal  life,  all  of  pure 
arctic  types.  The  island  of  Preobashenskoi  was  reached  on  the 
24th,  and  found  to  have  been  laid  down  sixty  miles  too  far  west. 
From  here  eastward  to  the  Lena  an  ice-free  and  comparatively 
warm  sea  was  met  with. 

Arriving  at  the  mouth  of  the  Lena  the  two  vessels  parted  com- 
pany, and  the  Vega  continued  on  her  way,  while  the  Lena 
ascended  the  river  to  Yakutsk,  arriving  there  on  the  21st  of  Sep- 
tember. 

As  no  further  account  of  the  former  has  been  received,  .she  is 
no  doubt  passing  the  winter  in  the  ice,  perhaps  near  the  East 
cape,  where   Captain   Campbell,  of  the  steamer  Norman^  from 
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St.  l^iwrcncc  bay.  October  20.  1878,  reports  that  the  natives  have 
>ccn  a  vessel. 

So  far  this  has  been  one  of  the  most  successful  and  important 
of  modern  e.xplorinj;;  voyages.  The  chart  of  the  voyage  is  pub- 
lished in  the  Slitthctiungcn  for  January,  and  is  of  great  interest  to 
geographers,  as  so  many  corrections  have  been  made  in  the 
ci>ast-line  of  the  northern  shores  of  Asia. 

The  discovery  by  the  Noru'egian  Captain  E.  Johannsen,  of  a 
i»mall  island  in  long.  81°  E.  and  lat.  77°  55'  N.,  was  made  on  the 
ui  of  September  last.  He  named  it '" Ensomhaaen'"  (Loneliness). 
The  sea  was  open  in  every  direction  round  it  except  to  the  south- 
east, where  drift-ice  was  to  be  seen. 

Already  commerce  has  .sprung  up  on  the  new  route,  and  during 
the  last  season  vessels  were  sent  out  from  English,  German,  and 
Norwegian  ports,  and  made  more  or  less  successful  voyages  to 
the  Ob  and  Yenisei  and  back. 

MICROSCOPY. » 

NiCLKATKO  Rki>  Cokpuscles  OF  HuMAN  Blix>d. — Many  of  the 
readers  of  the  Amkrican  Naturalist  are  familiar  with  the  little 
instrument  generally  known  as  Ikxk's  Vertical  Illuminator,  it  is 
in  fact  a  modification  of  a  device  invented  bv  Prof.  11.  L.  Smith, 
of  Gepeva.  N.  Y. 

This  illuminator  was  originally  intended  to  be  used  in  conjunc- 
tion with  medium  power,  dry  objectives,  of  moderate  angles,  such 
as  were  formerly  so  much  in  vogue.  Mr.  Morehouse,  a  well 
known  microscopi^it  of  \Va\land,  New  York,  fortunately  discov- 
ered th.it  by  the  conjoint  use  of  the  illuminator  with  immersion 
«)bjectives  of  hi^h  b.ilsam  a|KTtures,  asttmishing  results  mi^ht  be 
secured,  as  for  instance  the  resolution  of  the  markings  of  podura 
and  other  insect  scales,  the  striation  of  valves  of  Frustiilia  saxonica, 
SurirelUx  gemma  and  similar  **  difficult  "  diatoms,  under  amplifica- 
tions of  3000  and  4000  diameters,  and  as  a  matter  of  course,  by 
reflected  light. 

Mr.  Morehouse  promptly  informed  me  of  his  results,  and  I 
immediately  repeated  his  experiments,  and  with  perfect  success  ; 
I  also  devised  a  modification,  consisting  of  an  adjustable  shutter, 
regulating  the  admission  of  light,  thus  greatly  improving  the 
brilliancy  of  the  objects,  accompanied  with  marked  increase  of 
resolving  j>ower,  and  with  the  instrument  thus  modified  1  had  no 
difficulty  in  obtaining  beautiful  displays  of  the  Nobert  19th  band, 
the  simultaneous  e.xhibititm  of  the  long  and  transverse  stria*  of 
h'rustulia  saxonica,  etc.,  under  |)Owers  of  three  and  four  thousand 
diameters. 

Desiring  to  test  the  vertical  illuminator  over  histological  prep- 
arations, 1  thus  examined  a  slide  of  human  blood,  improvised  for 
the  occasion.  an<l    was   astonished  to  find  about  three-fourths  of 

•   rhi<  dcp.irtmcnt  i%  nlitnl  fiv  1  »r.  R.  H.  W.ird,  Troy,  N.  Y. 
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the  red  corpuscles  nucleated,  the  amplification  employed  in  these 
obser\'ations  was  about  3700  diameters. 

My  observations  with  the  vertical  illuminator  as  above  related, 
were  presented  to  the  Dunkirk  Microscopical  Society  in  a  paper 
which  I  had  the  honor  to  read  before  that  society  some  two  years 
ago,  on  which  occasion  many  of  the  observations  were  publicly 
repeated,  since  which  date  similar  results,  as  to  the  nucleus  of  the 
red  corpuscles,  have  been  arrived  at  by  others,  but  as  far  as  I  can 
learn,  these  later  observers  subject  the  blood  to  treatment  by 
means  of  re-agents,  etc.,  the  direct  observations,  therefore,  as 
obtained  with  the  vertical  illuminator  are  to  be  preferred. 

A  point  which  should  not  be  lost  sight  of  is  this,  the  vertical 
illuminator  can  only  be  successfully  used  in  conjunction  with  an 
objective  of  high  balsam  angle;  and  may  it  not  be  further  sug- 
gested that  the  use  of  wide  angled  glasses  is  not  to  be  confined 
to  the  work  of  the  diatomist  ? — y.  Edwards  Smith,  M.D,,  Cleveland^ 
Ohio,  Dec,  1878. 

Thk  Wenham  Compressorium.  —  Mr.  Geo.  O.  Mitchell,  of 
Hanover,  N.  H.,  is  making  this  useful  little  accessory  of  a  some- 
what smaller  size  than  usual,  and  at  a  less  price.  His  instruments 
have  been  furnished  to  several  colleges  and  to  experienced  w^ork- 
ers  with  the  microscope.  They  are  well  made,  and  are  sent  by 
mail  for  §1.50,  or  nickel -plated  for  $1.75.  • 

ExcHAN(iES.  —  Frank  S.  Collins,  26  Tremont  street,  Boston, 
Mass ,  would  like  to  exchange  New  England  for  California, 
Florida  and  other  Algne. 


•:o:- 


SCIENTIFIC  NEWS. 

—  Dr.  Albert  Giinther,  director  of  the  zoological  department 
of  the  British  Museum,  has  received  the  gold  medal  of  the  Royal 
Society  for  his  important  researches  on  the  zoology  and  anatomy 
of  the  fishes  and  reptiles. 

—  The  Polytechnic  Rcvieiv  of  Dec.  21,  states  that  "  Prof.  J.  Gib- 
bons Hunt,  of  New  York,  one  of  the  most  accomplished  micro- 
scopists  in  the  country,  says  that  it  is  affectation  or  stupidity  for 
Americans  to  send  to  Europe  for  microscopes  when  they  can  now- 
purchase  better  ones  at  home."  It  will  surprise  Dr.  Hunt's 
friends  to  learn  that  he  is  "  of  New  York,"  especially  since  the 
editor  of  the  *' A'ev/Wc"  is,  like  Dr.  Hunt,  a  citizen  of  Phila- 
delphia. 

—  We  learn  that  the  Princeton  Geological  and  Pala:jonto- 
logical  party  met  with  excellent  success  during  the  past  season. 
They  visited  the  region  of  the  Mammoth  Buttes,  east  of  the 
Green  river,  in  southern  Wyoming,  which  was  explored  by  Prof. 
Cope  in  1872,  and  obtained  fine  series  of  Loxolophodon  cornutus^ 
PaUcosyops  vallidens  and  other  species.  They  will  be  able  to  fur- 
nish  much  additional   information  as  to  the   structure  of  these 
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animals.  They  also  examined  the  rc^^ion  of  the  upper  Ham's 
Fork,  and  visited  the  fish- bearing  shales  of  the  tributaries  of 
l^ear  river,  obtaining  a  good  representation  of  the  fossils  of  that 
region. 

—  Longmans  &  Co.  hav(  just  published  a  translation  of  I  leer's 
The  PrimiL'val  World  of  Switzerland.  Edited  by  James  Hey- 
wood.  An  excellent  book  for  boys  with  a  love  of  insects  is 
Candcze's  The  Curious  Adventures  of  a  Field  Cricket.  The 
illustrations  and  style  are  most  inviting.  Dr.  F>nest  Candeze  has 
long  been  known  as  a  Belgian  coleopterist  of  high  reputation. 
Petermann's  Mittheilungen.  will  hereafter  be  edited  by  Dr.  E. 
Behm,  assisted  by  Dr.  Lindeman. 

—  Etna :  a  history  of  the  mountain  and  of  its  eruptions,  by 
G.  F.  Rodnell ;  with  maps  and  illustrations,  London  (C.  Kegan 
Paul  &  Co.),  is  said  to  be  an  excellent  and  most  interesting 
monograph,  comparing  favorably  with  Prof.  Phillips'  work  on 
W'suvius. 

—  The  death  of  George  Henry  Lewes  was  quite  as  much  a 
loss  to  biology  as  it  was  to  literature  and  philosophy.  His  Sea- 
side Studies  is  one  of  the  most  readable  of  such  books,  and  in 
literary  merit  far  out-weighs  any  similar  works;  besides  it  is  criti- 
cal from  the  point  of  view  of  comparative  anatomy  and  physiol- 
ogy. What  a  hold  the  biological  methods  of  inquiry  have  gained 
among  philosophic  thinkers  is  evinced  by  the  reception  accorded 
to  Lewes'  last  and  greatest  work,  the  Problems  of  Life  and  Mind, 
however  much  one  may  refuse  to  endorse  all  the  conclusions  of 
its  auth(»r. 

—  A  new  edition  of  Prof  Ramsay's  Physical  Geology  and 
("leography  of  Great  Britain  is  occupying  the  attention  of  reviewers 
in  British  journals.  His  American  friends  will  be  pained  to  know 
that  late  in  the  autumn  Prof.  Ramsay  suffered  the  extirpation  of 
an  eye. 

—  Prof.  Tyndall  has  just  communicated  to  the  Royal  Society 
the  rcNults  of  some  further  ob.servations  on  infusicms  boiled  in 
flasks  afterwards  hermeticallv  sealed.     He  took   with  him  to  the 

m 

Alps,  last  summer,  one  hundred  tubes  of  infusions — fifty  contain- 
ing turnip  and  fifty  containing  cucumber  infusions,  rhcy  were 
prepareil  at  the  l.ihoratory  of  the  Royal  Institution,  and  boiled 
for  five  minutes.  Twenty  flasks  were  broken  in  transit.  The 
eighty  remained  pellucid,  and  the  twenty  were  turbid  with  organ- 
isms. A  number  of  the  eighty  flasks  had  their  ends  opened  in 
air  in  which  saw-dust  had  been  shaken  up.  and  all  were  soon  tur- 
biil.  Another  set  were  infected  hv  water  of  a  cascade  derived 
from  melting  snow,  and  in  three  days  were  thickly  charged  with 
organisms.  Another  set  were  opened  in  pure  air  ami  remaine<i 
transparent. 

—  The  curious  discover}-,  .says  the  English  Mechanic^  of  |>ara- 
sitism  on  a  diatom   {Pitinultvia)  has  recently  been  made   by  a 
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Frenchman,  who  observed  small  brown  po'nts  on  the  surface  of 
the  diatom,  which  have  extraordinary  agility,  and  by  means  o\ 
their  long  flexible  appendices  explore  all  parts  of  the  frustule. 

—  Herr  Naumann,  a  German  geologist  in  Japan,  has  lately 
published  a  work  on  the  earthquakes  and  volcanic  eruptions  of 
Japan.  Mr.  V.  Ball  publishes,  in  the  Geological  Magazine  for 
January,  an  illustrated  article  on  the  volcanoes  of  the  bay  of 
Bengal,  correcting  some  current  errors  in  regard  to  them. 

—  We  have  had  an  opportunity  of  examining  some  excellent 
photographs  by  Mr.  Franklin  C.  Hill,  of  Princeton,  New  Jersey. 
illustrating  the  external  anatomy  of  Harpalus  caliginosus  and 
Lucanus  cervus\  they  are  about  six  inches  long.  Each  appendage 
and  joint,  as  well  as  the  veins  of  the  wings  and  the  different  parts 
of  the  body  are  labeled,  so  that  they  arc  excellent  diagrams  for  the 
beginner  in  entomology.  The  upper  and  under  side  of  the  body 
is  represented,  there  being  four  photographs  in  all,  at  fifty  cents 
each. 

—  A  writer  in  Scribners  Monthly  refers  to  the  protective  color- 
ation of  the  Caribou,  stating  that  the  quiet  gray  color  is  well 
adapted  to  conceal  its  presence  from  the  hunter,  and  that  it 
requires  an  educated  eye  to  pick  out  its  form  on  the  heathy  bar- 
ren where  everything  assimilates  to  it  in  color.  **  The  Indians 
are  so  well  aware  of  this,  that  they  always  approach  a  barren  with 
extreme  caution,  always  traveling  down  wind,  and  never  discon- 
certed if  game  is  not  sighted  at  once.  Nor  is  the  case  improved 
when  one  comes  to  hunt  for  them  in  the  forest ;  there,  the  gray 
tree-trunks  and  tangled  undergrowth  make  it  extremely  difficult 
to  see  them." 

—  M.  Charles  Barrois,  of  Lille,  France,  the  author  of  the  elaborate 
treatise  on  sponges,  which  appeared  two  years  since,  is  now  in  this 
country  studying  the  geology  of  the  United  States  east  of  the 
plains.  Hereafter  M.  Barrois  will  devote  himself  to  palaeon- 
tology and  geology,  while  his  brother,  M.  J.  Barrois,  the  author 
of  the  exquisite  works  on  the  embryology  of  nemertean  worms 
and  Polyzoa,  will  continue  his  zoological  studies. 

—  We  regret  to  notice  the  suspension  of  Field  and  Forest, 
edited  by  Charles  R.  Dodge.  It  was  the  bulletin  of  the  Potomac- 
side  Naturalists'  Club.  The  number  for  April,  May  and  June, 
only  lately  received,  closes  v^olume  third,  and  contains  an   index. 

—  Mr.  Xenos  Clark,  of  San  Francisco,  writes  us  that  he  is 
endeavoring  to  establish  a  Biological  Laboratory  at  or  near  that 
city.  Such  an  institution  would  be  most  desirable,  and  it  is  to  be 
hoped  will  meet  with  liberal  support. 

—  The  museum  of  Brown  University  has  secured  through  the 
generosity  of  the  Senior  Class  of  1878,  the  skin  of  a  Baffin's 
Bay  walrus,  which  has  been  admirably  mounted  by  Professor 
Jenks,  and  is  now  on  exhibition. 
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REMARKS  ON  FOSSIL   SHELLS    FROM   THE   COLO- 
RADO DESERT.* 

BY  ROBERT  E,  C.  STEARNS. 

A  LUMP  of  earth  from  the  Colorado  Desert  which  it  is  here 
proposed  to  investigate,  is  not  without  interest  It  is  part  of 
a  much  larger  piece  recently  brought  from  Walter's  station,  a 
point  on  the  Southern  Pacific  railroad,  in  California,  where  it  was 
selected  by  Prof  Geo.  Davidson,  who  has  furnished  the  special 
facts  as  to  locality. 

It  is  composed  of  clayey  sediment,  and  was  brought  to  the 
surface,  from  near  the  bottom  of  a  well  recently  sunk  by  the  rail- 
road company  at  the  above  named  place,  during  the  process  of 
digging  through  the  dry  deposit  in  a  forty-inch  tubing  (an  old 
smokestack).  At  forty-five  to  forty-seven  feet  the  water-bearing 
stratum  was  struck,  when  the  water  burst  up  and  filled  the  tube 
to  within  twelve  feet  of  the  surface.  The  continuous  pumping 
out  of  a  two  and  a-half  inch  stream  does  not  lower  the  water 
line  in  the  well.  The  lump,  it  will  be  noticed,  contains  many 
small  shells.  The  larger  portion  of  the  original  piece  readily  dis- 
solved in  hot  water,  in  which  it  at  once  separated.  Thinking  it 
might  contain  diatoms  or  other  minute  microscopic  forms,  some 
of  it  was  e.xamined  by  Dr.  A.  M.  Edwards,  without,  however, 
any  being  detected.  The  shells,  though  small,  are  easily  seen 
without  a  lens,  are  all  fresh-water  forms  and  are   also  found 

*  Read  before  the  California  Academy  of  Sciences. 
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in  great  numbers  (sometimes  in  windrows)  at  various  places  on 
the  surface  of  the  desert. 


Physa  humerosa  Gould.    Natural  size. 

One  of  the  species  from  the  well  is  Physa  hufnerosa  Gould,  of 
which  there  is  a  single  specimen ;  the  others,  of  which  there  are 
numerous  examples,  are  Tryonia  clathrata  Stimpson,  and  Tryonia 
protea  of  Gould.  These  latter  belong  to  the  family  of  Rissoida, 
and  were  described  several  years  ago  from  specimens  collected 
by  Prof.  Wm.  P.  Blake.  They  have  also  been  collected  by  several 
other  parties.  From  the  late  lamented  Col.  Albert  S.  Evans/  I 
received,  several  years  ago,  half  a  pint  of  these  desert  shells,  and 
from  others  I  have  received  a  great  number ;  probably  altogether 
as  many  as  40,000  specimens  have  passed  under  my  inspection, 
including  the  above  and  a  single  species  of  Amnicola  {longinqua 
Gould),  as  well  as  fragments  of  a  Planorbis  and  of  Anodonta  cedi- 
forniensis  Lea.    It  is  not  unlikely  that  if  we  had  a  suflScient  quan- 


4 
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Tryonia  protea  and   varieties  (semi -fossil).    Colorado  Desert,  Cal.     From   nature, 

by  Stearns. 

tity  of  sediment  from  the  well,  we  should  find  that  it  contained 
all  of  these  forms.  All  of  the  great  number  of  specimens  which 
passed  under  my  observation,  are  in  a  fossilized  or  semi-fossilized 
condition,  either  of  a  clear  opaque  white  (in  this  respect  resem- 
bling the  fossils  of  the  Paris  basin),  or  more  or  less  translucent, 
though  more  or  less  silicified,  while  the  delicate  sculpture  is  as 
perfect  as  ever. 

The  surface  of  the  desert  at  the  point  where  the  well  is  situated 
is  195-54  f^^^  below  the  level  of  the  ocean,  as  indicated  by  the 

'  Col.  Evans  was  lost  at  sea,  while  on  his  way  from  New  York  to  Brazil,  by  the 
burning  of  the  steamship  Missouri  off  the  Bermudas. 
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barometer.  Shall  we  indulge  in  a  guess  as  to  the  depth  of  the 
water  when  these  shells  were  alive;  shall  we  add  the  depth  of  the 
well  to  the  above  figures,  and  again  add  the  elevation  of  bench- 
marks,  the  ancient  levels^  which  form  terrace  lines  in  some  places 
along  the  distant  hills,  once  a  part  of  the  shores  of  a  now  extinct 
lake,  the  walls  of  the  basin  which  once  enclosed  and  held  a  fresh- 
water sea? 

It  may  have  been,  however,  that  the  lake  was  never  as  deep  as 
the  figures  thus  added  would  indicate,  and  that  instead  of  a  lake 
or  series  of  lakes,  there  existed  only  a  lagoon  or  chain  of 
lagoons,  connected  or  disconnected,  according  to  the  volume  of 
water,  which  probably  varied  one  season  compared  with  another; 
a  system  of  shallow  reservoirs,  receiving  the  catchment  or  sur- 
plus surface  water  in  periods  or  seasons  of  unusual  rainfall;  some- 
times after  a  prolonged  and  widespread  storm  of  great  severity, 
uniting  and  formingan  extensive  expanse  a  few  feet  only  in  depth, as 
was  seen  in  the  valleys  of  California  during  the  notable  winter 
of  1 861-2. 

The  rate  of  depression  may  have  been  such  as  to  continue  to 
keep  the  lagoons  supplied  during  ordinary  seasons  with  catch- 
ment or  surface  water  from  the  immediate  neighborhood,  and 
have  been  so  proportioned  (involving  the  mean  of  supply)  to  the 
rate  of  evaporation,  that  only  within  a  very  recent  period  has  this 
depressed  portion  of  the  Colorado  basin  become  bare  and  dry. 

Are  the  phenomena  which  this  vast  and  remarkable  region 
exhibits — of  which  that  portion  usually  called  the  desert,  is  but  a 
part — the  result  of  catastrophic  action,  sudden,  violent  and  wide- 
spread, or  the  result  of  gradual  changes  moving  slowly  through 
countless  centuries? 

The  physiognomy  of  the  wider  and  more  general  region  in 
some  of  its  aspects  indicates  action  which,  in  geologic  time  is 
unmistakably  recent,  and  the  varied  phenomena  here  exhibited, 
are  more  likely  the  result  of  periods  of  slow  movement  as  well 

*  For  miles  and  miles  I  traced  with  the  eye  a  strange,  well-defined  line  along  the 
mountain  sides,  always  at  the  same  level  *  *  *  Riding  out  to  it  I  found  it  to  be 
the  old  beach  of  a  sea. 

The  roclc*  were  worn  and  roun  led  up  to  that  level,  •  •  •  above  that  line 
the  rocks  were  sharp  and  jagge«l.  The  surveying  party  of  the  Southern  Pacific  rail- 
road, in  running  the  line  to  Fort  Vuiiia,  struck  the  pre-^e-nt  sea-lc\el  the  moment  their 
instruments  reached  this  anceit  beach — Dr.  J.  P.  WiJnfy  in  0''frlaitJ  A/rttthfy, 
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as  periods  of  convulsive  action,  recurring  cycles  of  sudden  and 
of  gradual  changes,  operating  through  different  but  succeeding 
geologic  ages  or  periods  of  geologic  time.  Prof.  Whitney  has 
pointed  out  the  coincidence  of  mountain  peaks  of  extraordinar}' 
elevation  and  areas  of  extraordinary  depression  (below  the  sea 
level),  which  are  a  part  of  the  peculiar  characteristics  and  striking 
topographical  features  of  the  same  general  area.^ 

During  the  pliocene  epoch  the  site  of  the  present  desert  was 
occupied  by  the  sea  or  was,  perhaps,  a  part  of  the  Gulf  of  Cali- 
fornia. 

"  Beds  of  *  *  *  Miocene  and  possibly  Pliocene 
fossils  are  found  at  the  mouth  of  Kern  River  caiion,  showing  that 
the  sea  then  washed  freely  against  the  foot  of  the  Sierra  ;  there  is 
even  reason  for  believing  that  it  extended  far  up  the  Colorado  River 
basin ;  and  certainly  it  deposited  a  thick  bed  of  the  enormous 
Miocene  oyster  {0,  titan),  with  other  remains  along  the  west  shore 

^  For  mosi  interesting  information  as  to  the  height  of  mountains,  the  depression  of 
Death  and  other  valleys,  saline  plains,  alkaline  lakes,  mud  volcanoes  and  other  phe- 
nomena which  mark  the  physiognomy  and  relate  to  the  general  aspect  of  this  won- 
derful region,  attention  is  directed  to  Vol.  i,  Geol.  Survey  of  Cal.  (by  Prof.  Whit- 
ney), also  Whitney  in  Proc.  Cal.  Acad.,  Vols,  ii,  iii  and  iv ;  Veitch  in  Vol.  i,  /</.; 
Col.  Williamson  in  Vol.  iii,  ui.\  Cooper  in  Vol.  v,  /</.,  and  Lieut.  Wheeler's  Annual 
Report  for  1876.  Another  author.  Dr.  J.  P.  Widney,  from  whose  interesting  article 
in  the  Overland  Monthly  (January,  1873)  I  have  previously  quoted,  writes  as  fol- 
lows of  the  Colorado  Desert. 

Crossing  hy  the  San  Gorgonio  Pas<i,  the  coniinuaiion  of  the  Sierra  Nevada  range 
back  of  San  Bernardino,  the  traveler  leaves  the  fertile  coast  valleys  [of  CalifomiaJ 
and  enters  upon  what  appears  *  *  *  ♦  ihe  ♦  *  remains 
of  some  ancient  world.  As  he  came  through  the  *  *  pass,  upon  his  right 
towered  San  Gorgonio  Peak,  *  ♦  10,500  feet  in  height.  U|x>n  the  left 
forming  the  other  wall  of  the  pass,  pine-clad  San  Bernardino  *  •  reaches 
an  altitude  of  11,500  feet.  But  leaving  now  the  mountains  behind  he  descends  into 
what  seems  the  scorched,  blasted  bed  of  some  old  cyclopean  furnace  ♦  »  • 
San  Gorgonio  and  San  Bernardino  on  this  side  have  lost  their  pines,  and  brown,  barren 
and  desolate,  frown  down  upon  yet  greater  desolation.  Upon  the  west  ♦  ♦  ♦ 
stretch  the  Sierra  in  an  unending  line — a  forbidding  rugged  wall.  At  the  north,  a 
spur  from  this  main  chain  turns  off  eastward,  and  then  cuiving  around  bears  to  the 
south,  parallel  to  the  Sierra,  making  another  abrupt  wall,  which  at  last  drops  down 
and  is  lost  near  Fort  Yuma.  Inclosed  by  these  mountains,  open  only  toward  the 
south,  where  200  miles  away  it  faces  out  upon  the  waters  of  the  Gulf  of  California, 
is  the  Colorado  Desert. 

Surrounded  upon  every  side  by  mountains,  except  in  one  direction,  and  there 
opening  out  upon  the  head  of  the  Gulf  of  California ;  it  shows  that  the  desert  is  a 
portion  of  the  old  gulf  which  then  extended  200  miles  alxjve  its  present  limit.  The 
cause  of  the  separation  of  the  upper  end  of  that  gulf,  making  what  is  now  the  Colo- 
rado   Desert,  is  so  apparent,  that  a  moment's  examination  reveals  it.     The  same 
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'  at  an  elevation  of  probably 


or  tlic  present  Colorado  desert,  i 
lOOO  feet." ' 

The  sedimentary  deposits  super-imposed  upon  the  more  ancient 
sea  or  gulf  bed,  the  top  of  \vhich  now  constitutes  the  floor  of  the 
desert  are  geologically  of  very  recent  origin. 

The  perpendicular  section  of  nearly  fifty  feet  cut  by  this  well, 
as  shown  by  the  character  of  the  stratum  cut  through  in  conncc* 
tion  with  the  shells  contained  therein,  indicates  a  gradual  dcjmsit, 
a  slow  settling  of  sediment;  the  fragility  of  the  shells  and  their 
present  unfractured  condition,  prove  that  they  were  never  subjected 
to  abrasive  action ;  that  they  were  not  swept  violently  from  dis- 
tant places  to  this,  and  here  buried  pell-mell  beneath  and  among 
the  varied  detritus  of  great  freshets. 

Mere  probably  was  the  home  of  some  of  these  species,  the  me- 
tropolis of  Tryonia,  if  not  its  specific  center,  which  has  only  been 


Kit)  Culuraclu.  Cat. 


found  sparingly  elsewhere,  and  was  supposed  to  be  extinct. 
Ninety  [>er  cent.,  if  not  more,  of  the  shells  found  here  belong  to 
this  genus. 


n  the  (iulf  and  the  ilc^r 


a^encjr  U  tlill  at  work,  widening  the  >p3ce 
nearly  150  miles  from  the  he.-itl  a\  ihi'  anticnt  guK  came  in  Ccom  the  e;i--i  si  Jc  the 
Colurada  Kivcr,  licaring  in  ill  thick  flotxls  quickKancIf  an.)  the  le.l  mii<l  fmni  ihr 
gieit  |>lile3ii>  ..f  n-rihcrii  Aiuona  which  (jiies  ihe  livei  Us  ciiU.ran4  \\-  iiimr.  The 
CHilunr  uf  the  oiuuirr  i.huws  (he  ^uir  lu  hire  lieen  narruw  here.  The  lilling  in  o[ 
(hit  alluvial  de|xnil  went  on  unceasingly,  at  at  ihe  mouth  tif  every  greal  river  which 
enlen  the  lea  al  a  ■theltered  poinl.  The  walcr  grew  om^tanlly  ihoaler,  until  al 
lenj-ih  the  'C|uraliun  wa>  Ci>m|>lele.  The  alluvial  dcpmil  ha*  steadily  increa>e<1  the 
di'ilance  between  the  guir  and  the  li>w  bed  a\  the  denert,  until  nuw  Ihe  diiiiiun  n 
markeil  by  a  narr»w  neck  of  ihiny  or  f»rty  mileiur  land  hut  little  raiieJ  a1-ive  the 
Ka  level. '  ( [)r.  Widney.  in  Ovtth.H.t  Monthly,  Vol.  i.  .Sec  al-o  varium  [a[«rj  on 
Ariiona.  i».  and  the  Coli>ri.to  river,  in  VuN.  iv,  vi,  and  ii,  U ) 
'  Cuoper  in  I'roc.  Cal.  Acad.  Sci.,  Vol.  v,  p.  40J. 
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Mr.  Tryon  reporting  on  certain  shells  collected  by  Lieut 
Wheeler's  expedition  in  Utah  Territory,  says, 

"  Included  in  the  collection  are  two  specimens  of  the  genus 
Tryonia  Stimpson.  This  curious  little  genus  was  heretofore  con- 
sidered to  be  restricted  to  the  Colorado  Desert  of  southern  Cali- 
fornia. *  *  Two  species  have  been  described,  viz:  the  type  T, 
{Melania)  exigua  Conrad,  of  which  Melanin  protea  Gould  is  a 
synonym,  and  Tryonia  ciathrata  Stimpson.  The  two  Utah  speci- 
mens are  probably  T,  exigua^  ^ 

The  lump  of  earth  from  which  the  specimens  mentioned  were 
obtained  was  about  the  size  of  one's  fist,  yet  this  comparatively 
small  matrix  contained  as  many  as  three  hundred.  What  an  in- 
conceivable number  must  have  been  propagated  and  buried  here, 
what  numberless  generations  have  been  born  and  died,  since  the 
lowest  foot  in  this  perpendicular  well-section  was  deposited,  to 
the  last  and  most  recent  deposit,  when  the  present  surface  was 
reached  and  completed  !  If  the  mind  is  unable  to  comprehend 
what  is  equally  imperceptible  to  the  eye,  the  numbers  buried  be- 
neath  the  surface,  the  mind  also  fails  to  comprehend  what  is  visi- 
ble to  the  eye,  the  vast  number  which  are  seen  on  the  surface  of 
the  desert  in  crossing  it,  the  external  skeletons  of  the  vast  multi- 
tude left  on  the  top  of  the  last  deposit,  when  the  last  inch  of  water 
evaporated  and  left  a  sterile  and  windswept  waste,  upon  which 
to-day  are  scattered  untold  millions  of  these  tiny  forms. 

If  we  may  assume  that  the  species  to  which  these  forms  belong 
no  longer  exist,  within  the  more  special  area  under  consideration, 
they  must  have  become  extinct  within  geologically  a  very  re- 
cent time.  An  examination  shows  the  sculpture  to  be  wonder- 
fully sharp  and  well  defined,  yet  probably  the  life  of  these 
minute  organisms,  that  is  to  say,  the  specific  life,  had  an  ear- 
lier genesis  than  that  of  the  human  race,  and  the  particular 
specimens  before  us  were  living,  at  a  time,  prior  to  the  appear- 
ance of  man  on  the  planet. 

We  have  here  also  an  illustration  of  the  relation  of  h'fe  and 
species  to  environment,  as  shown  in  the  extinction  of  the  former, 
through  a  radical  change  in  the  latter. 

In  connection  with  the  total  evaporation  of  the  former  lake  or 
lagoons  as  above,  it  should  not  be  inferred  therefrom  that  the 
particular  portion  of  the  desert  incidentally  under  consideration, 

1  Proc.  Phil.  Acad.  Nat.  Sciences,  May  I,  1873. 
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has  been  permanently  and  continuously  drj' ever  since  the  extinc- 
tion of  Tryonia,  but  that  through  evaporation,  //  ceased  to  be  per- 
fptanenily  covered  with  water,  and  though  since  at  various  times,  a 
greater  or  less  area  has  been  so  covered — the  extinction  of  Tryonia 
proves  that  there  must  have  been  a  period  of  drouth,  a  maximum 
both  as  regards  degree  and  duration  which  destroyed  the  limited 
fauna,  the  few  species  which  once  existed  here — though  some  of 
the  species  which  I  have  named  belonging  to  the  genera,  Ano- 
doHta,  Pkysa,  and  Ptanorbis,  having  an  earlier  genesis,  are  known 
to  have  a  wider  distribution,  and  migrated  hither,  as  they  are  still 
found  living  in  regions  more  or  less  distant,  as  will  be  shown 
farther  on;  and  it  is  barely  possible  that  a  living  colony,  a  rem- 
nant of  Tryonia  may  yet  be  discovered  somewhere  within  the 
desert  area. 

It  has  been  implied  herein  that  the  metropolis  of  the  form 
called  Tryonia  was  here  in  the  former  lake  or  lagoon  region  of 
the  Colorado  desert  or  basin,  for  the  reason  of  the  great  multitude 
of  individuals ;  its  specific  center  may  have  been  far  to  the  north, 
nearer  to  the  point  from  which  the  Wheeler  specimens,  referred 
to  by  Mr. Tryon.  were  obtained;  it  has  not  been  found  and  is  not 
known  to  be  living  elsewhere,  at  the  present  time.  As  to  the 
other  moUuscan  forms  which  once  lived  here  and  are  now  found 
dead  either  at  or  below  the  surface,  an  inquiry  as  to  the  lo- 
calities where  they  are  still  found  living/  and  the  probable  paths 
of  distribution   which  brought  them  together  as  congeners  or 


AmHU0ia  hni^inqua  Gould  (hhowinf;  range  of  variation).     Drawn  by  Stearns  from 
recent  specimens  collected  by  Henry  Hemphill,  in  Utah  Territory. 

neighbors  of  Tryonia,  incidentally  furnishes  further  information 
pertaining  to  the  specific  region  formerly  occupied  by  these 
species. 

^  AmnUola  lon^mqua,  has  recently  been  collected   ftving  in  Utah  by  Mr.  iicmp- 
hill. 


148  Fossil  Shells  from  the  Colorado  Desert.  [March, 

An  examination  of  Lieut.  Wheeler's  Drainage  Map*  of  the  ter- 
ritory west  of  the  one  hundredth  meridian,  shows  the  position  of 
the  Colorado  as  related  to  the  other  basins,  to  be  diagonal,  its 
general  trend  being  north-easterly  and  south-westerly. 

"The  region  of  country  drained  by  the  Colorado  and  its  tribu- 
taries is  about  800  miles  in  length  and  varies  from  300  to  500 
miles  in  width,  containing  about  300,000  square  miles,  an  area 
larger  than  all  the  New  England  and  Middle  States,  with  Mary- 
land and  Virginia  added,  or  as  large  as  Minnesota,  Wisconsin, 
loua,  Illinois  and  Missouri."* 

While  it  may  be  presumed  that  these  forms  so  intimately  re- 
lated have  gradually  through  a  great  period  of  time  spread  from 
the  higher  altitudes  to  the  lower,  from  the  older  formations  to  the 
more  recent,  extending  the  area  of  their  distribution  as  fast  as  the 
emergence  of  the  land  above  the  sea  and  the  emerged  sur- 
face had  undergone  those  modifications  necessary  to  fit  it  for  their 
occupancy,  and  are  still  spreading  to  new  localities;  so  f>erhaps  in 
other  portions  of  the  area  of  their  domain  they  are  decreasing  or 
dying  out,  or  have  already  died  out,  through  modifications  in  the 
environment  as  in  the  now  dried  up  lake  or  lagoons  of  the 
Colorado  desert. 

It  is  highly  probable  that  at  numerous  places  within  the  great 
interior  basin,  after  the  emergence  of  the  land,  fresh  water  lakes, 
ponds  and  streams  occurred  and  existed  for  a  time,  and  be- 
came peopled,  in  part  by  fluviatile  species,  such  as  we  are  now 
considering,  including  varieties  of  the  mussels,  intermediate  and 
connecting  links  between  the  desert  specimens  and  those  from  the 
Wahsatch  stations  referred  to. 

It  is  to  be  expected  that  in  course  of  time  when  this  great  in- 
terior wilderness  is  thoroughly  explored,  that  living  specimens 
will  also  be  found  in  those  streams  and  lakes  whose  waters  are 
still  sweet;  and  with  a  sufficient  number  of  specimens  living  and 
fossil  from  these  two  classes  of  stations,  we  may  be  able  to  trace 
the  lines  of  distribution,  which  followed  not  alone  the  direct 
course  of  streams,  for  instance  like  the  Colorado,  but  descended 
also  to  the  great  basin  from  the  now  lofty  altitudes  of  the  Sierra  Ne- 
vada, and  the  parallel  ranges  on  its  eastern  flank  on  one  side,  as 
from  the  corresponding  regions  in  the  Wahsatch  range  and  sub- 

Un  Lieut.  Wheeler's  Annual  Report,  1876. 

2  Exploration  of  the  Colorado  of  the  West,  etc.,  by  Prjf.  J.  W.  Powell,  1875,  P-  3- 
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sidiary  ranges  upon  its  western  flank  on  the  other,  spreading  lat- 
erally as  well  as  in  the  direction  of  what  may  be  regarded  as  the 
groat  highways  furnished  by  the  main  stream  and  its  principal 
confluents. 

That  we  may  have  a  better  idea  of  the  Colorado  river  and  its 
tributaries,  and  of  the  regions  traversed  by  the  latter,  I  will  quote 
the  eloquent  description  of  Prof.  Powell. 

"  There  are  two  distinct  portions  of  the  basin  of  the  Colorado. 
The  lower  third  is  but  a  little  above  the  level  of  the  sea,  though 
here  and  there  ranges  of  mountains  rise  to  an  altitude  of  from 
two  to  six  thousand  feet.  This  part  of  the  valley  is  bounded  on 
the  north  by  a  line  of  ctifls,  which  present  a  bold  oficn  vertical 
step,  hundreds  or  thousands  of  feet  to  the  table  lands  above. 

The  upper  portion  of  the  basin  rises  from  four  to  ei)^ht  thou- 
sand feet  above  the  level  of  the  sea.  This  high  region  on  the 
east,  north  and  west,  is  set  with  ranges  of  snow-clad  mountains 
attaining  an  elevation  above  the  sea  varying  from  eight  to  fourteen 
thousand  feet.  AH  winter  long  on  its  mountain  crested  rim,  snow 
falls,  filling  the  gorges,  half  burying  the  forests,  and  covering  the 
crags  and  peaks  with  a  mantle  woven  by  the  winds  from  the  waves 
of  the  sea — a  mantle  of  snow.  When  the  summer  sun  comes, 
this  snow  melts,  and  tumbles  down  the  mountain  sides  in  millions 
of  cascades.  Ten  million  cascade  brooks  unite  to  form  ten  thou- 
sand torrent  creeks;  ten  thousand  torrent  creeks  unite  to  form  a 
hundred  rivers  beset  with  cataracts;  a  hundred  roaring  rivers 
unite  to  form  the  Colorado,  which  rolls,  a  mad,  turbid  stream, 
into  the  Gulf  of  California." 


While  the  specimens  from  Washoe  lake  arc  in  every  feature  so 
close  to  those  from  Bear  river  in  the  distant  Wahsatch  range,  the 
mussels  inhabiting  Owen'.s  river  at  an  elevation  of  4000  feet  on 
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the  easterly  flank  of  the  Sierra  Nevada,  exhibit  a  consider- 
able variation  when  compared  with  those  from  the  preced- 
ing places.^ 

The  Owen's  river  specimens,  though  inhabiting  so  elevated  a 
station,  closely  resemble  those  found  at,  and  in  the  neighborhood 
of  Los  Angeles  at  an  elevation  of  only  280  feet,  and  the  speci- 
mens from  both  of  these  places  as  well  as  specimens  from  other 
stations  with  similar  elevations  within  the  southern  portion  of  the 
limits  of  the  coast  drainage  area  of  California  as  shown  in  Lieut. 
Wheeler's  map,  and  which  stations  more  closely  approximate  to 
the  level  of  the  desert  region,  are  exceedingly  close  in  their  gen- 
eral aspect  and  minuter  characters  to  the  dead  shells  of  the  ex- 
tinct lagoons,  and  to  Lea's  type^  from  the  Colorado,  presumably 
in  the  neighborhood  of  Fort  Yuma.  At  many  points  within  the 
drainage  area  described  in  the  foregoing  reports  the  Anodonta 
have  been  detected. 

I  am  under  obligations  to  Dr.  Edward  Palmer  for  specimens 
from  Utah  lake,  and  to  Mr.  Henry  Flemphill  for  specimens 
from  Bear  river,  also  in  Utah  Territory,  These  localities  are  in 
the  Wahsatch  range,  at  an  elevation  of  over  4,500  feet  above  the 
level  of  the  sea. 

The  differences  between  the  specimens  from  these  two  locali- 

^  The  Owen's  lake  has  no  outlet  and  is  fed  by  the  Owen's  river,  a  stream  ahont 
thirty  feet  wide,  two  feet  deep  and  having  a  velocity  of  about  five  miles  per  hour 
As  the  level  of  the  lake  remains  constant,  there  must  be  perfect  equilibrium  between 
the  amount  of  evaporation  and  the  incommg  water.  The  lake  having  one  hundred 
and  ten  square  miles  of  surface,  and  evaporation  of  4.6  feet  per  year,  would  sufifice 
to  swallow  up  the  annual  volume  of  Owen's  river. 

Those  who  cannot  appreciate  the  amount  of  evaporation,  have  invented  the  hy- 
pothesis of  a  subterranean  outlet,  as  in  the  case  of  the  Great  Salt  Lake  in  Utah.^ 
Wheeler's  Annual  Report^  iSyb^  /.  iSf), 

^  Explanatory  of  my  allusions  to  variation,  herein,  as  shown  by  a  comparison  of 
the  Anodons  from  one  place  with  those  from  another,  to  prevent  misapprehension  I 
should  state,  that  I  do  not  regard  variation  as  exhibited  in  the  West  American  forms 
under  discussion,  as  of  specific  value,  a  conclusion  I  have  arrived  at  after  a  long  and 
careful  study  of  the  relation  of  variation  to  environment.  While  forms  or  colonies 
of  a  form  belonging  unquestionably  to  the  same  species,  and  inhabiting  stations  only 
a  short  distance  apart,  often  exhibit  aspects  of  variation  in  such  a  degree  as  to  ap- 
pear phenomenal,  the  cause  thereof  not  being  immediately  obvious,  a  careful  investi- 
gation of  the  environment  frequently  rewards  us,  if  not  with  a  full  explanation,  with 
a  clue  or  a  ray  of  light. 
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ties  are  these :  The  river  shells  present  a  somewhat  more  ovate 
outline,  are  rather  more  elongated  transversely,  and  are  darker 
colored  than  the  lake  specimens.  These  Bear  river  mussels  are 
so  exactly  like  those  collected  by  Mr.  C.  D.  Voy  in  Washoe  lake, 


Anodonu.  Bear  River,  Utah  Ttrritorr. 
which  ha-i  an  elevation  of  4,000  feet  in  the  Sierra  Nevada,  that 
though  the  two  regions  are  separated  by  between  seven  and  eight 
degrees  of  longitude,  if  numbers  of  individuals  of  the  same  sizes 
from  these  two  localities  were  mixed  without  previous  marking, 
they  could  not  be  segregated,  with  any  degree  of  certainty,  so 
closely  are  they  alike  in  form,  color,  incremental  lines  and  zones, 
which  warrants  the  assumption  that  the  factors  of  the  environ- 
ment are  the  same  at  both  stations. 

The  fragment;:  of  AnodonM,  met  with  in  the  desert,  are  por- 
tions of  shells  (valves)  having  the  same  outline  as  that  figured 
and  described  by  Dr.  Lea,  in  1852,*  from  specimens  collected  by 
Dr.  J.  L.  LcConte  of  Philadelphia,  in  the  "  Rio  Colorado.  Cali- 
fornia," and  which  Lea  remarks  as  closely  allied  to  "  An.  nulfal- 
liana  "  from  the  "  Wahlamet  river,  Oregon,"  previously  described 
by  that  author.' 

'  TraiK,  Am.  I'hil.  Society.  iH  Sfriei,  Vol.  x. 

'  Ki^bl  species  of  (resh  wiler  mu»eli  have  (iccn  ilncribcd  rrom  Wnlcm  North 
America,  wot  uf  ih«  Roclty  muunliins  tnil  north  of  Mexico ;  of  Ihe.te  six  licKing 
(o  the  group  AnoJemta  ;  of  these  lii  .ImaJoiii,  four,  Dadicl]!  A.  itKtlalliana,  A.  uraA. 
lamittfMtii,  A.  ertgvntrtiii  ind  A.  laliftrniiHsis,  are  re^jarde'l  l>;  me  u  varieties  of 
one  and  the  tame  (pe(.iet. 

In  a  p<>|>er  "On  the  vacialion  of  (he  fresh 
region  of  .^mrrica,  now  nearly  ready  for  the  \ 
varialion  and  indicate  the  influences  which  I 
■pede*  tlinded  to,  were  dncribed  bf  Dr.  Lea. 


r  mutteli,"  etc.,  of  this  western 
I  |>uinl  out  the  fealurcn  uf  their 
induced  il.    Seven  of  [be  eight 
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The  remarkable  season  of  186 1-2,  when  the  great  California 
basin  was  flooded  and  the  larger  portion  of  the  valleys  included 
between  the  coast  range  and  the  Sierra  Nevada  was  for  weeks 
covered  with  water,  and  connected  at  times,  so  as  to  form  an  ex- 
tensive lake,  this  winter  also  embraced  within  the  area  of  its  se- 
verity the  more  interior  basin  east  of  the  Sierra.  While,  doubt- 
less, the  volume  of  the  Colorado  was  greatly  increased  through 
the  contributions  of  its  tributaries  in  its  upper  portion,  it  also 
must  have  received  an  extraordinary  supply  from  the  drainage 
slopes  farther  to  the  south.  The  record  of  unusually  high  water 
or  floods  in  the  Colorado  includes  the  winter  of  186 1 -2  as  well 
as  several  seasons  not  remarkably  wet  in  California.  In  the 
preliminary  report  of  Lieut.  Bergland,^  on  the  feasibility  of 
diverting  the  Colorado  for  the  purposes  of  irrigation,  he  esti- 
mates the  area  of  depression  below  the  sea  level  within  the  lim- 
its of  California  at  approximately  **  i,6oo  square  miles,"  yet  dur- 
ing the  severe  winter  especially  referred  to,  an  area  estimated  to  be 
sixty  miles  long  by  thirty  miles  wide  was  covered  with  water.'  A 
portion  of  this  was  without  question  the  surplus  surface  drainage 
from  the  adjacent  country  as  well  as  the  overflow  of  the  Colorado, 
though  the  New  River  chinn^l,  and  the  main  stream  may  have 
poured  a  portion  of  its  water,  in  timjs  gone  by,  over  the  desert, 
through  other  channels. 

The  sedimentary  deposit  under  consideration  and  the  lake  whose 
waters  once  held  it  in  suspension,  and  covered  the  present  desert, 
may  be  accounted  for  in  this  way,  and  its  permanence,  over  the 
area  covered  and  the  depth  of  water  on  which  its  area  depended, 
only  required  a  more  constant  volume  in  the  Colorado,  a  less 
rapid  rate  of  evaporation,  even  if  the  topographical  features  are 
the  same  now  as  then. 

With  the  data  accumulated  by  various  intelligent  and  trust- 
worthy observers,  and  accessible  to  all  who  are  disposed  to  inves- 
tigate, we  are  justified  in  the  conclusion  that  without  spasmodic 

1  Wheeler's  Report,  1876,  p.  109. 

2  Mr.  Jaeger,  owner  of  the  Ferry  at  Fort  Yuma,  and  a  resident  of  the  place  since 
its  establishment  as  a  military  post,  says,  "  Heavy  floods  in  1840,  1852,  1859,  1862 
and  1867.  Tasted  the  water  flowing  in  channel  at  New  River  station  in  1862,  and 
found  it  fresh  water.  A  Mr.  Jones  (now  dead)  told  me  that  he  came  along  the  west 
side  of  the  great  basin  in  1862,  on  his  way  from  San  Bernardino  to  New  River,  and  saw 
in  the  basin  a  great  lake,  some  sixty  miles  long  by  thirty  wide.  This  came  from  the 
overflow  in  1862."     Id.  118. 
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or  catastrophic  action,  the  present  condition  of  the  desert  is  the 
result  of  gradual  and  slowly  working  causes,  and  that  within 
comparatively  recent  times,  there  has  been  a  decreasing  mean 
average  rain  and  snowfall  to  the  north,  in  the  higher  regions 
which  are  drained  in  this  direction,  and  also  an  increasing  but 
gradual  elevation  combined  with  increased  evaporation. 

While  Tryonia  as  before  stated  is  apparently  local,  the  other 
species  are  widely  distributed.  The  Anodontce  (mussels)  not  only 
inhabited  the  area  from  the  Wahsatch  mountains  on  the  east,  to 
the  Pacific  ocean  on  the  west,  but  from  the  Colorado  on  the  south 
to  and  north  of  the  Columbia  river  in  the  nDrth,  their  migration 
in  the  latter  direction  having  been  from  the  Wahsatch  region  also, 
a^  appears  probable  when  we  consider  the  statement  of  Dr.  James 
Blake,*  "  that  the  divide  between  the  waters  of  the  Great  Basin 
and  of  the  Columbia  is  the  ridge  *  *  *  in  latitude 
41°  33'  N.,  longitude  1 13°  29'  E.,  *  *  *  600  feet 
(in  height)  above  the  level  of  the  Salt  Lake  basin."  And  further 
he  remarks  **  the  height  of  the  divide  above  the  level  of  Queen's 
River  valley  is  about  six  hundred  feet,  but  I  am  of  the  opinion 
that  other  outlets  must  exist,  which  allowed  the  waters  of  the 
basin  to  attain  a  still  lower  level,  before  their  disappearance  solely 
by  evaporation  began.  There  must  have  been  a  large  body  of 
water  left  to  disappear  by  evaporation,  as  the  concretionary  depos- 
its *  *  *  are  found  at  an  elevation  of  two  hundred 
feet  above  the  level  of  the  valley  and  they  could  only  have  been 
deposited  as  the  water  became  concentrated  by  evaporation.  * 
*  *  I^rge  numbers  of  Anodonta  shells  are  found  on  the 
surface  of  the  ground,  entirely  encased  in  this  concretionary  sub- 
stance, to  the  thickness  of  two  or  three  inches." 

Of  the  two  forms  of  Planorbis  (P,  gracilc/ttus  Gould,  found 
dead  in  the  desert,  and  I\  ammon  Gould,  found  living  in  the  Colo- 
rado   river)  one  is  closely  similar   to   other    widely  distributed 

>  Proc.  Cal.  .\cail.  Sci.  Vol.  iv.  (p.  277.  Oct.)   1872. 

Dr.  IIay<!en  l>clicvc4  that  his  fxirties  have  fixed  the  position  of  the  ancient  outlet 
of  the  >;re.it  lake  that  once  filled  the  5>alt  Lake  bxsin.  This  ap)>ears  to  have  formerly 
drainetl  into  the  0>lumbia  river ;  and  the  lowe^  pass  between  the  great  ba>in  and 
the  drainage  of  the  river  is  continued  directly  houth  at  the  head  of  Marsh  creek, 
and  M>  low  is  it  that  one  marsh  connects  two  streams,  one  flowing  to  the  liear  river 
and  the  Great  l^ke,  and  the  other  to  the  Portneuf  and  Snake  rivers  of  the  Colum- 
bia. Thisgeneralixation  was  actually  male  several  year«  ago,  but  only  fully  estob- 
lished  during  the  just  season. — Harper  s  Weekiy^  March  Ztf^  iSj8, 
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forms,  to  which  authors  have  given  many  specific  names,  but 
which  I  regard  as  varieties  only  of  one  and  the  same  species. 
The  Physa  {P,  humerosa),  also  though  a  well  marked  form  in  cer- 
tain respects,  I  am  inclined  to  place  as  simply  a  southern  or  warm 
climate  variety  of  the  widespread  P.  heterostropha  Say,  which  in- 
habits an  area  extending  from  the  Atlantic  seaboard,  to  the  Great 
Slave  lake  in  the  north,  to  the  Pacific  coast  on  the  west,  and  is 
found  also  in  Utah  Lake. 

And  here  I  would  remark  that  I  do  not  assert  that  the  distri- 
bution of  these  several  molluscan  forms  may  not  have  been 
through  other  channels  and  by  other  lines ;  from  the  Sierra  per- 
haps, down  its  eastern  flank  or  from  some  point  or  points  in  the 
coast  range  further  to  the  east. 

There  are  other  agencies  and  methods  of  distribution,  which  I 
will  refer  to  briefly,  before  closing.  The  Anodonia,  for  instance, 
when  young,  sometimes  attach  themselves,  by  their  valves,  to 
the  fins  of  fishes,  and  are  carried  to  new  localities  in  this 
way,  as  well  as  by  being  swept  along  by  streams.  Physa 
and  Planorbis  in  their  embryonic  stage  are  contained  in  a  soft 
and  sticky  mass  of  jelly ;  this  gelatinous  mass  adheres  to  the 
legs  and  feathers  of  birds,  especially  aquatic  species,  and  is  car- 
ried often  to  great  distances  from  the  original  habitat ;  again  tor- 
nadoes and  water  spouts  act  as  distributing  agents,  taking  up  the 
waters  of  lakes  and  streams,  and  the  chips  and  twigs  which  fre- 
quently abound  therein,  and  transporting  the  same  to  places  many 
miles  away,  where  they  are  deposited,  sometimes,  in  other  streams 
or  ponds.  It  is  quite  common  to  find  the  sticky  egg-mass  as  well 
as  adult  individuals  of  the  fresh  water  snails,  adhering  to  such 
objects. 

And  now  after  a  somewhat  prolonged  and  perhaps  tiresome 
journey  over  a  rather  wide  region,  pursuing  such  suggestions  as 
have  been  evolved  from  time  to  time  during  the  progress  of  our 
inquiry,  let  us  return  to  the  place  of  beginning,  where  I  will  con- 
clude by  repeating  the  noteworthy  facts,  perhaps  without  parallel 
elsewhere,  namely  the  level  of  the  Southern  Pacific  Railroad  in 
the  Colorado  desert,  as  compared  with  that  of  the  ocean.  Here 
we  have  several  miles  of  railway  upon  a  plane  nearly  200  feet  be- 
low the  sea  level,  and  locomotives  supplied  with  fresh  water  from 
a  well  240  feet  below  the  level  of  the  ocean ;  the  latter,  if  not  the 
deepest,  being  certainly  one  of  the  remarkable  wells  of  the  world. 
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THE    DISTRIBUTION    OF   THE    NORTH    AMERICAN 

FLORA. 

BY  SIR  JOSEPH  DALTON  HOOKER.' 

WHATEVER  countries  beyond  the  seas  we  may  visit,  in  the 
temperate  regions  of  the  globe,  we  find  that  their  vegetation 
has  been  invaded,  and  in  many  cases  profoundly  modified  by 
immigrant  plants  from  other  countries,  and  these  are  in  almost 
all  cases  natives  of  North-western  Europe.  Nearly  forty  years 
ago  I  arrived  at  night  at  the  Falkland  islands,  when  a  boat  was 
sent  ashore  to  communicate  the  ship's  arrival  to  the  Governor; 
and,  being  eager  to  know  something  of  the  vegetation  of  the 
islands,  I  asked  the  officer  in  charge  of  the  boat  to  pluck  for  me 
any  plants  he  could  feel  for,  as  it  was  too  dark  to  see  anything, 
and  the  armful  he  brought  to  me  consisted  of  nothing  but  the 
English  shepherd's  purse.  On  another  occasion,  landing  on  a 
small  uninhabited  island.*  nearly  at  the  Antipodes,  the  first  evi^ 
dence  I  met  with  of  its  having  been  previously  visited  by  man, 
was  the  English  chickweed ;  and  this  I  traced  to  a  mound  that 
marked  the  grave  of  a  British  sailor,  and  that  was  covered  with 
the  plant,  doubtless  the  offspring  of  seed  that  had  adhered  to  the 
spade  or  mattock  with  which  the  grave  had  been  dug. 

It  was  hence  no  surpri.se  to  me  to  find  myself,  on  landing  at 
Boston  last  summer,  greeted  by  Western  European  plants  that 
had  established  themselves  as  colonists  in  New  England.  Of 
these  the  first  was  the  wild  chicory,  growing  far  more  luxuriantly 
than  I  ever  saw  it  do  elsewhere,  forming  a  tangled  mass  of  stems 
and  branches,  studded  with  turquoise-blue  blossoms,  and  covering 
acres  of  ground  ;  the  very  next  plants  that  attracted  my  attention 
were  the  oxeye-daisy  and  Mayweed,  which  together  whitened  the 
banks  in  some  places,  and  which  I  subsequently  tracked  more 
than  half  way  across  the  continent 

These,  and  more  than  two  hundred  and  fifty  other  Old  England 
plants,  which  are  now  peopling  New  England,  were  for  the  most 
part  fellow-emigrants  and  fellow-colonists  with  the  Anglo-Saxon, 
having  (as  seeds)  accompanied  him  across  the  Atlantic,  and  hav- 
ing, like  him,  asserted  their  supremacy  over  and  displaced  a  cer- 
tain number  of  natives  of  the  soil. 

*  A  lecture  by  Sir  Joseph  Dalton  Hcx>kcr,  K. C.S.I. ,  Frcs.  R.  S.,  delivered  on 
April  12,  187S,  lK."f«»rc  ihc  nieml>er.s  of  the  Royal  In<%titution  of  Great  Britain.  [Re- 
printed from  the  dirdentrs^  Chronicle,  August,  1 878.] 

>  Lord  Aukland*s  isUnd,  sooth  of  New  Zealand. 
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Turning  to  the  hotter  parts  of  North  America,  the  same  pro- 
cess of  invasion  by  natives  of  the  Old  World  is  going  on:  a 
British-Indian  plant^  has  established  itself  in  the  streets  of  Savan- 
nah, and  so  entirely  simulated  the  habit  of  a  native  weed,  that 
American  botanists  gave  it  a  new  name,  regarding  it  as  indigenous ; 
and  one  of  the  most  curious  cases  of  plant  invasion  known  to  me 
is  that  of  the  mango  tree  in  Jamaica,  which  reminds  one  of  the 
accounts  of  captured  tribes,  which,  after  being  carried  into  their 
conqueror's  country,  have  so  increased  and  multiplied,  as  event- 
ually to  dispossess  and  supplant  their  captors.  In  1782,  Admiral 
Rodney  took  a  French  ship,  bound  for  St.  Domingo  from  Bour- 
bon, with  living  plants  of  the  cinnamon,  jack-fruit  and  mango, 
sent  to  the  botanical  gardens  of  the  former  island  by  that  of  the 
latter.  These  undistinguished  prizes  the  Admiral  presented  to 
the  Jamaica  Botanical  Gardens. 

There  the  cinnamon  was  carefully  fostered,  but  proved  to  be 
(as  it  is  to  this  day)  difficult  of  culture  in  the  island  ;  whilst  the 
mango,  which  was  neglected,  became  in  eleven  years  as  common 
as  the  orange,  spreading  over  lowlands  and  mountains  from  the 
sea-level  to  five  thousand  feet  above  it.  On  the  abolition  of 
slavery  immense  tracts  of  land,  especially  coffee  estates,  relapsed 
to  a  state  of  nature,  and  the  mango  being  a  favorite  fruit  with  the 
blacks,  its  stones  were  flung  about  everywhere,  giving  rise  to 
groves  along  the  roadsides  and  settlements ;  and  the  fruit  of  these 
again,  rolling  down  hill,  gave  rise  to  forests  in  the  valleys  and  on 
their  slopes.  The  effect  of  this  spread  of  the  mango  has  been  to 
cover  hundreds  of  thousands  of  acres,  and  to  ameliorate  the 
climate  of  what  were  dry  and  barren  districts,  by  producing 
moisture  and  shade,  and  by  retaining  the  rainfalls  that  had  pre- 
viously evaporated,  besides  affording  food  for  several  months  of 
the  year  to  both  negroes  and  horses.  It  may  well  be,  that  by 
future  generations  in  Jamaica,  Admiral  Rodney  will  be  known 
less  for  his  victory  over  Count  Grasse,  and  being  the  first  to 
"  break  the  enemy's  line  "  than  as  the  capturer  of  the  mango  tree 
in  the  Spanish  Main. 

And  it  is  the  same  in  all  countries  colonized  by  the  Anglo- 
Saxon  ;  so  firmly  have  the  plants  he  has  brought  with  him  estab- 
lished their  foot,  or  rather,  roothold  in  the  soil,  that  were  he  and 
all  other  evidence  of  hi?  occupation  to  disappear  from   North 

^Fragaria  indica  Andr.  [Potentiila  durandiiToxT.  and  Gr.). 
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America,  these,  his  fellow-emigrants,  would  remain  as  witnesses 
of  his  former  presence,  not  only  on  the  shores  and  in  the  forests 
of  the  older  States,  but  in  the  interior  prairie  and  the  newly  set- 
tled valleys  of  the  Rocky  mountains  themselves. 

Time  does  not  permit  me  to  dwell  longer  upon  this  subject  of 
immigration  during  the  historic  period.  I  must  now  hasten  to 
consider  the  flora  of  North  America  as  it  was  for  an  indefinite 
period  before  the  arrival  of  the  Anglo-Sa.xon,  embracing  pre- 
historic and  geological  epochs ;  we  have  to  regard  this  flora  as  a 
whole,  and  as  subdivisible  into  local  floras,  characterized  by  the 
prevalence  of  certain  assemblages  of  plants ;  to  connect  these 
local  floras  with  the  geographical  features  of  the  areas  they 
occupy ;  to  account  for  their  position  and  composition  by  a  refer- 
ence to  the  countries  from  which  their  components  may  have  been 
derived,  and  to  the  means  of  communication  which  exist,  or  may 
in  former  times  have  existed  with  these  countries. 

Before  proceeding  with  this  inquiry  I  will  indicate,  with  the 
aid  of  the  map,  those  prominent  features  of  North  American 
geography,  which  have  regulated  the  distribution  of  its  plants. 

Physical  Confonnation  of  America. — In  the  Arctic  regions  the 
three  northern  continents  approach,  and  the  hydrography  and 
geography  of  these  regions  favor  the  assumption  that  in  former 
times  they  may  have  been  connected.  Next  we  observe  that  in 
the  American  continent  (unlike  the  European  and  Asiatic),  the 
great  obstacles  to  the  intermingling  of  floras,  the  mountain  chains, 
are  longitudinal ;  as  are  the  principal  valleys,  which  are  the  great 
aids  to  their  diffusion.  If  we  now  run  a  section  across  the  conti- 
nent along  its  principal  parallel  (that  near  40°).  which  approxi- 
mately coincides  with  the  isotherm  of  55®,  we  find  that  it  (see  p. 
5),  represents  tolerably  well  any  other  parallel  to  it  in  those 
meridians  in  which  there  is  the  greatest  development  of  a  tem- 
perate vegetation.  Commencing  on  the  east,  there  is  first  the 
Atlantic  seaboard,  bounded  to  the  westward  by  mountain  ranges  of 
moderate  elevation  (rarely  attaining  6000  feet),  which  under  various 
names  extend  from  New  Brunswick,  in  lat.  48°,  to  Alabama  and 
Georgia,  in  lat.  34°  (and  which  have  been  collectively  called  the 
Appalachian  chain).  Westward  of  this  chain  are  the  broad,  low 
well-watered  valleys  of  the  Ohio,  Mississippi  and  Missouri,  the 
latter  in  its  intersection  with  our  principal  parallel  being  nearly 
midway  across  the  continent  and   1300  miles  from  the  Atlantic 
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From  the  Missouri  the  ascent  is  very  gradual  to  the  elevated 
region  of  the  Rocky  mountains,  which  consist  of  a  complicated 
series  of  rocky  ridges  rarely  exceeding  14,000  feet  elevation, 
occupying  a  belt  300  miles  broad  from  east  to  west.  These 
ridges  inclose  very  large,  well-watered,  open  grassy  valleys,  called 
Parks,  the  rivers  from  which  usually  discharge  from  the  range 
through  narrow  gorges,  called  canons. 

The  parks  and  valleys  to  the  east  of  the  mountainous  belt 
present  the  gray-green  (grassy)  vegetation  of  the  prairie,  those  on 
the  west,  the  hoary  sage-bush  (Artemisia)  vegetation  of  the  dry 
country  to  the  westward ;  and  these  often  intersect,  so  that  a 
transverse  ridge  may  separate  a  green  and  well-watered  park  from 
a  hoary  and  dry  one. 

The  descent  from  the  Rocky  mountains  on  the  west  is  on  to  a 
tract  elevated  upwards  of  4000  feet  above  the  sea,  extending  for 
400  miles  to  the  foot  of  the  Sierra  Nevada.  This  tract  is  inter- 
sected by  several  short  ranges  8000  feet  high  and  upwards ;  its 
climate  is  dry,  its  soil  saline,  and  many  of  its  rivers  lose  them- 
selves in  salt  lakes  and  marshes,  whence  the  local  names  of  Great 
basin,  and  of  the  Sink,  Salt-lake  and  Desert  regions.  The  Sierra 
Nevada  succeeds,  rising  steeply  to  an  elevation  of  i2,ocx)  and 
sometimes  of  15,000  feet.  Under  various  names  it  traverses 
America,  with  little  interruption,  from  Alaska  to  Southern  Cali- 
fornia, at  a  distance  of  one  hundred  to  one  hundred  and  fifty 
miles  from  the  Pacific;  but  its  breadth  is  nowhere  so  great  as 
that  of  the  Rocky  mountains.  The  descent  from  it  to  the  west- 
ward is  into  the  great  valley  of  California,  whose  floor  is  raised 
but  little  above  the  sea-level,  and  between  which  and  the  Pacific 
are  the  low  and  narrow  coast  ranges,  of  which  the  southernmost 
in  Southern  California  unites  with  the  Sierra  Nevada. 

Turning  now  to  the  flora  of  North  America  north  of  the  tropic, 
we  find  that  the  distribution  of  its  plants  is  in  remarkable  con- 
formity with  its  geographical  and  climatal  features,  being  in  mer- 
idional belts  from  the  Arctic  ocean  to  the  gulf  of  Mexico ;  the 
botanical  components  of  these  belts  differing  more  and  more  in 
advancing  south,  till  in  the  principal  parallel  that  we  have  traced, 
the  diversity  between  the  eastern  and  western  belts  is  greater 
than  between  any  two  similarly  situated  regions  on  the  globe. 

Polar  Area. — Commencing  in  the  Polar  area,  the  Arctic  Ameri- 
can flora,  though  on  the  whole  a  uniform  one,  is  distinctly  divisi- 
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blc  into  three ;  the  first  extends  from  Behring  s  straits  to  the 
mouth  of  the  McKenzie  river,  and  is  marked  by  the  presence  of 
certain  Asiatic  genera  and  species  that  advance  no  farther  east- 
ward ;  the  second  extends  thence  onwards  to  Baffin's  bay,  and 
presents  various  American  genera  and  species  not  found  either 
eastward  or  westward  of  it ;  and  the  third  is  that  of  Greenland, 
which  is  almost  exclusively  European,  ^nd  presents  several 
anomalies  which  I  shall  hereafter  discuss.  Besides  this  eastern 
and  western  distribution  of  the  Arctic  flora,  it  streams  southward 
along  the  three  meridional  mountain  chains  of  the  continent. 

British  North  Amcricapi  Flora, — South  of  the  Arctic  flora  is 
that  of  the  British  possessions,  that  is,  of  temperate  America 
north  of  the  47th  parallel ;  it  consists  of  a  mixture  of  North 
European,  North  Asiatic  and  American  genera,  in  very  different 
proportions,  disposed  in  five  meridional  belts,  i,  to  the  eastward, 
the  Canadian  forest  region ;  2,  the  woodless  region,  a  continua- 
tion of  the  prairie  region  farther  south;  3,  the  Rocky  mountain 
region,  where  Mexican  genera  appear;  4,  a  dry  region,  a  contin- 
uation of  the  Desert  or  Sink  regions  to  the  south  of  it;  and  5, 
the  Pacific  region,  which  assimilates  very  closely  in  its  vegetation 
to  that  of  Kamtschatka. 

United  States  Flora. — It  is  on  entering  the  United  States  that 
the  flora  of  temperate  North  America  attains  its  great  develop- 
ment of  genera  and  species  in  all  the  meridians,  and  that  the 
boundaries  of  the  meridional  belts  of  vegetation  are  most  strictly 
defined. 

I.  The  great  eastern  foresc  region,  extending  over  half  the 
continent,  and  consisting  of  mixed  deciduous  and  evergreen 
trees,  reaches  from  the  Atlantic  to  beyond  the  Mississippi,  dwind- 
ling away  as  it  ascends  the  western  feeders  of  that  river  on  the 
prairie.  It  is  noteworthy  for  the  number  of  kinds  especially  of 
deciduous  trees  and  shrubs  that  are  to  be  found  in  it,  even  on  a 
ver>'  limited  area.  Of  this  I  shall  select  two  examples  from  my 
journal.  One  was  a  patch  of  native  forest  a  few  miles  from  St. 
Louis,  on  the  Missouri,  where  in  a  little  more  than  half  an  hour, 
and  less  than  a  mile's  walk,  I  saw  forty  kinds  of  timber  trees.* 
including  eleven  of  oak.  two  of  maple,  two  of  elm.  three  of  ash, 
two  of  walnut,  six  of  hickory,  three  of  willow  and  one  each  of 

^For  the  indication  and  names  of  ihcm  I  am  indcl>tc<l  lo  I>r.  En^elnunii,  uf  St. 
L/jais.  who  took  me  to  the  Tire^t. 
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plane,  lime,  hornbeam,  hop-hornbeam,  laurus,  drospyros,  poplar, 
birch,  mulberry  and  horse-chestnut;  together  with  about  half 
that  number  of  shrubs. 

The  other  example  was  afforded  me  by  Goat  island,  which 
divides  the  great  cataract  of  Niagara,  and  covers  less  ground 
than  Kew  Gardens.  Here  the  vegetation  was  more  boreal  and 
less  varied  than  in  Missouri ;  but  with  Dr.  Gray's  aid  I  counted 
thirty  kinds  of  trees,  of  which  three  were  oaks  and  three  poplars, 
together  with  nearly  twenty  different  shrubs. 

I  know  of  no  temperate  region  of  the  globe  in  which  any 
approach  to  this  aggregation  of  different  trees  and  shrubs  could 
be  seen  in  such  limited  areas,  and  perhaps  no  tropical  one  could 
afford  a  parallel. 

No  less  remarkable  is  the  composition  of  the  flora  of  the  East- 
ern States.  Prof.  Gray  has  shown  that  most  of  its  genera  are 
common  to  Europe  and  Asia,  but  that  very  many  are  all  but  con- 
fined to  North-eastern  Asia  and  Western  America.  This  generic 
identity,  however,  gives  but  a  faint  idea  of  the  close  relationship 
between  the  E^st  American  and  East  Asiatic,  especially  the  Jap- 
anese, floras,  for  there  is  further  specific  identity  in  about  two 
hundred  and  thirty  cases,  and  very  close  representation  in  upwards 
of  three  hundred  and  fifty ;  and  what  is  most  curious  is,  that  there 
are  not  a  few  very  singular  genera,  of  which  only  two  species  are 
known,  one  in  East  Asia,  the  other  in  East  America ;  and  in  some 
of  these  instances  the  Asiatic  species  is  a  wide-spread  plant  in 
East  Asia,  whilst  the  American  is  an  extremely  scarce  and  local 
plant  in  its  country,  which  with  other  considerations  render  it  con- 
ceivable that  the  Asiatic  element  in  East  America  is  a  dying-out 
one. 

Leaving  out  of  consideration  the  purely  American  genera  of 
this  flora,  there  remain  the  genera  common  to  Europe,  Asia  and 
America;  the  genera  confined  to  America  and  Asia;  and  the 
genera  confined  to  America  and  Europe.  I  shall  give  an  illus- 
tration of  the  proportions  in  which  these  occur  by  a  reference  to 
the  principal  trees  and  large  shrubs  only,  their  names  being 
familiar  to  you,  though  the  smaller  shrubs  and  herbs^  afford 
infinitely  more  numerous  and  striking  examples  ;  thus,  of  those 
common  to  the  three  northern  continents,  I  find  in  America 
thirty-eight  genera  with  about  one  hundred  and  fifty  species  ;  these 
include  maples,  ashes,  hollies,  elms,  planes,  oaks,  chestnuts,  nut, 


1879]  Distribution  of  the  North  American  Flora.  161 

hornbeam,  birches,  alders,  willows,  beech,  poplars,  &c.  Of  those 
confined  to  America  and  East  Asia  I  find  in  America  thirty-three 
genera  and  fifty-five  species,  including  magnolias,  tulip  tree, 
ne'gundo.  wistaria,  Virginia  creeper,  glcditschia.  hydrangea,  liquid- 
aml)er,  nyassa,  tecoma,  catalpa,  diospyros,  sassafras,  benzoin,  mul- 
berry, walnut  and  others  which,  not  being  Kuroi>can,  are  unfamil- 
iar to  you.  Lastly,  of  those  confined  to  Europe  and  America  I 
find  only  one  genus,  namely,  the  hoj>hornbeani,  of  which  there 
i^  but  a  single  representative  in  each  country. 

Here,  then,  is  conclusive  evidence  of  the  close  botanical  rela- 
tionship of  North-eastern  Asia  and  Eastern  North  America  ;  a 
relationship  of  which  there  is  but  little  evidence  in  the  vegetation 
of  the  prairies  and  Rocky  mountains,  and  still  less,  perhaps,  in  the 
regions  forther  west. 

II.  The  prairie  region  succeeds  a  grassy  land  with  many  pecu- 
liar herbaceous  American  genera,  including  Mexican  types,  of 
which  last  the  most  conspicuous  are  a  yucca  and  cacti,  which  lat- 
ter increase  in  number  as  the  Rocky  mountains  are  approached, 
where  they  form  a  noticeable  feature  in  the  landscape. 

In  the  parks  and  lower  valleys  of  the  Rocky  mountains,  decid- 
uous trees  are  few  anti  scattered,  and  the  forest  is  an  oj)en  one  of 
conifers,  amongst  which  a  pine,  allied  to  the  American  nut-pines. 
/*.  cdulis,  first  ap|)ears.  Higher  on  the  mountains  the  coniferous 
forests  are  dense,  and  almost  the  only  deciduous  tree  is  an  aspen, 
which  forms  impenetra!)Ie  brakes  on  the  slopes  and  in  the  gullies. 
Above  the  forest  region  are  the  sub-alpine  and  alpine  regions, 
presenting  a  mixture  of  Kurc»pean.  Asiatic  and  American  tyjK^s. 

III.  Descending  to  the  Sink  region  the  cacti  and  yucca  almost 
disappear,  though  they  increase  to  a  maximum  farther  south  in 
this  meridian.  Deciduous  trees  are  very  few,  and  confined  to  the 
gullies  (^f  the  mountains,  and  Mexican  genera  increase  in  num- 
bers. The  hoary  sage-bush  (.\rtemisia)  covers  immense  tracts  of 
dry  soil,  and  saline  plants  occupy  the  more  humid  districts. 

Anothrr  nut-pine  of  Mexican  affinity  (/*.  vunophyllii)  traverses 
the  center  of  this  region  in  a  narrow  meridional  strip,  and  the 
proportion  of  endemic  plants,  herbaceous  especially,  is  very 
large. 

IV.  The  Sierra  Nevada  is  clothed  with  the  most  gigantic  conif- 
erous forest  to  be  found  on  the  globe,  amongst  which  a  ver}'  few 
species  of  deciduous  trees  arc  scattered ;  but  none  of  these  are 
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identical  with  trees  of  the  eastern  forests,  though  several  are  rep- 
resentative of  them.  New  Mexican  genera  occur  at  all  elevations 
from  the  crest  of  the  range  to  its  base,  and  thence  extend  across 
the  Californian  valley  and  the  coast-ranges  to  the  Pacific,  mixed 
with  northern  West  American  genera  and  species. 

In  this  slight  outline  of  the  botanical  features  of  temperate  and 
Arctic  North  America,  I  have  alluded  to  three  as  most  note- 
worthy, namely :  the  vegetation  of  Greenland,  the  Asiatic  char- 
acter of  the  vegetation  of  the  eastern  half  of  the  continent,  and 
the  more  southern  and  even  Mexican  character  of  the  vegetation 
of  the  western  half.    How  are  these  features  to  be  accounted  for? 

It  so  happened  that  Dr.  Gray,  Prof,  of  Botany  in  Harvard  Col- 
lege (Cambridge),  and  I  were  contemporaneously, but  without  con- 
cert, engaged  in  botanical  investigations  which  have  resulted  in 
explanations  of  the  two  first  features.  He  was  at  work  on  the 
flora  of  Japan,^  I  on  that  of  the  Polar  zone,^  and  we  were  both 
bringing  to  bear  upon  our  subjects  considerations  regarding  the 
variation  of  species  which  Mr.  Darwin^  almost  simultaneously 
laid  before  the  public,  and  which,  I  need  not  say,  powerfully 
directed  our  studies. 

The  Greenland  Flora. — I  shall  take  the  vegetation  of  Qreenland 
first,  as  being  first  in  order,  though  second  in  date  of  appearance 
and  least  in  importance.  Its  chief  peculiarities  are  :  i,  that  its 
plants  are  almost  all  of  them  Scandinavian  (that  is,  North-west 
European),  hardly  any  of  the  peculiar  plants  of  the  American 
arctic  sea-coast  and  polar  islands  crossing  Baffin's  bay  and  Davis 
straits ;  2,  that  of  its  three  hundred  flowering  plants  hardly  any 
present  even  a  variation  from  their  Scandinavian  prototypes  ;  3, 
that  it  is  poorer  in  species  than  is  any  other  division  of  the  arctic 
flora,  and  wants  many  Scandinavian  plants  that  are  found  in  most 
other  arctic  countries;  4,  that  though  Greenland  extends  four 
hundred  miles  south  of  the  Arctic  circle,  its  extra-arctic  continu- 
ation adds  only  about  one  hundred  species  to  the  flora,  and  these 

1  **  Observations  upon  the  Relations  of  the  Japanese  Flora  lo  that  of  North  Amer- 
ica, and  of  other  parts  of  the  North  Temperate  Zone."  Memoirs  of  the  American 
Academy  of  Sciences,  Vol.  vi,  p.  377.  Read  December  14,  1858,  and  January  II, 
1859. 

*  "Outlines  of  the  Distribution  of  Arctic  Plants."  Read  before  the  Linnscan  Soci 
cty  of  London,  June  21,  i860.    Trans.  Linn.  Soc,  xxiii,  p.  257. 

3  •*  On  the  Tendency  of  Species  to  form  Varieties,"  by  C.  Darwin,  Esq.,  F.R.S.,  and 
Alf.  Wallace,  Es|.  Read  July  i,  1858.  Journil  of  the  Proceedings  of  the  Linnsean 
Soc  ety  of  London,  Vol.  ill  (Zoology),  p.  45. 
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all  cross  the  Arctic  circle  in  other  longitudes ;  5,  some  Greenland 
species  arc  confined  to  it  and  to  the  mountains  on  the  Atlantic 
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side  of  America,  being  found  nowhere  else  in  Arctic  or  Sub- 
arctic America. 

My  explanation  of  these  anomalies  was,  that  at  a  period  pre- 
vious to  the  glacial,  a  flora  common  to  Scandinavia  and  Greenland 
was  spread  over  the  American  polar  area,  and  that  on  the  acces- 
sion of  the  cold  of  that  period  this  flora  was  driven  southwards, 
and  was  affected  differently  in  different  longitudes.  In  Greenland 
many  species  were  exterminated,  being  as  it  were  driven  into  the 
sea  at  the  southern  extremity  of  the  peninsula,  where  only  the 
hardiest  survived.  On  the  return  of  warmth  the  Greenland  sur- 
vivors migrated  northward,  peopling  the  penii^sula  with  the 
hardiest  of  the  species  of  its  former  flora,  unmixed  with  American 
species ;  and  unchanged  in  aspect  from  never  having  been 
brought  into  competition  with  those  of  any  other  flora.  On  the 
other  hand,  the  same  Scandinavian  plants  when  driven  south  on 
the  plains  of  the  continent  multiplied  there  in  individuals,  and 
being  brought  into  competition  with  American  species  descend- 
ing from  the  continental  mountains  on  to  the  plains,  assumed 
varietal  forms.  On  the  return  of  warmth,  therefore,  many  Scan- 
dinavian species  that  had  been  exterminated  in  Greenland  would, 
having  survived  on  the  continent,  travel  northwards  on  it,  some 
unchanged,  others  under  varietal  forms,  accompanied  with  the 
American  species  that  had  descended  from  the  mountains  during 
the  cooling  of  the  continent.  Lastly,  as  some  of  the  Scandina- 
vian species  were  no  doubt  local,  and  confined  to  near  the  merid- 
ian of  Greenland,  it  is  not  surprising  to  find  that  a  few  such 
should  survive  only  in  Greenland  and  on  the  eastern  'alps  of 
North  America. 

Thus  only  could  I  satisfactorily  account  for  the  almost  complete 
identity  of  the  Greenland  flora  with  the  Scandinavian  after  such 
changed  conditions  of  climate ;  for  the  paucity  of  its  species ; 
for  the  absence  in  it  of  varieties;  for  the  rarity  in  it  of  peculiarly 
American  species;  for  the  few  species  which  extra-arctic  Green- 
land adds  to  its  arctic  flora ;  and  for  certain  of  its  plants  being 
limited  in  range  to  Greenland  and  the  eastern  American  alps. 

North  Asiatic  and  North  Amcricayi  Floras. — The  relationship 
between  the  flora  of  North-east  Asia  and  Eastern  North  America 
has  been  fully  explained  by  Dr.  Asa  Gray  in  an  essay  on  the 
flora  of  Japan,  which  is  the  first  entirely  satisfactory  contribution 
of  its  kind  to  the  science  of  botanical  geography  known  to  me. 
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After  a  detailed  comparison  of  the  botany  of  Japan  and  North 
America,  and  proving  their  affinity,  Prof.  Gray  refers  to  the  fact 
that  many  of  the  existing  genera  and  even  species  of  both  floras 
coexisted  in  the  high  latitudes  of  America  during  Miocene  times, 
as  shown  by  Heer  and  other  palaeontologists ;  during  which 
jx^riod  he  further  assumes  that  the  three  northern  continents  were 
conjoined,  or  so  nearly  contiguous  as  to  allow  of  a  commingling 
of  their  floras. 

The  glacial  period  followed,  carrying  an  arctic  climate  south  to 
the  latitude  of  the  Ohio,  but  so  gradually,  that  these  plants  wore, 
not  exterminated,  but  wholly  or  in  part  driven  southward,  fol- 
lowed in  the  rear  by  the  arctic  vegetation.  As  the  temperature 
rose  with  the  retreating  ice,  this  flora  returned  northward,  leaving 
the  arctic  and  sub-arctic  plants  on  the  mountains  of  both  East 
and  West  America. 

He  next  shows  that  the  retreat  northward  was  to  a  somewhat 
higher  latitude  than  the  same  plants  now  attain  ;  and  this  he 
accounts  for  by  a  reference  to  the  fluvial  epoch  of  Dana,*  when 
the  region  of  the  great  lakes  was  submerged  five  hundred  feet 
below  their  present  level.  This  diminished  area  and  lowered 
elevation  of  the  land,  by  inducing  a  milder  climate  than  now 
obtains  in  the  lake  region,  favored  the  extension  of  the  flora  to  a 
higher  latitude  than  it  now  attains.  ,ind  hence  effected  a  second 
commingling  of  American  and  Asiatic  plants.  Lastly,  Dana's 
Terrace  epoch  sujKTvencd,  when  the  previously  depressed  northern 
region  was  again  raised,  cooling  the  climate,  finally  dissociating 
the  Asiatic  and  American  floras,  and  giving  to  the  arctic  and  sub- 
arctic plants  of  the  continent  their  present  limits. 

It  remains  now  to  account  for  the  great  rarity  of  Kast  Asiatic 
tyjxrs  in  America  west  of  the  prairies,  and  the  presence  in  those 
meridians  of  Mexican  and  still  more  southern  ones.  Hitherto 
there  have  l>een  no  other  attempts  at  a  solution  of  this  problem 
than  such  unsupported  speculations  as  that  the  western  half  of 
the  continent,  though  so  much  the  loftier,  was  submerged  during 
the  southern  migration  of  the  northern  miocene  plants;  or  that 
the  climate  of  the  West  was  unsuited  to  the  habits  of  these,  which 

*  Whilst  ihcsc  pi.4cs  were  slill  in  the  pres*.  Prof.  CIray  his  inforiiu'il  mo  th.it  he 
now  Iay<t  littlt*  stics^  <>ii  the  conditions  >\\y\n  scil  to  I>c  ilue  (o  the  ti'ince  anil  t1ii\ial 
cixich". ;  aii'l  lhi(  he  is  rather  dispose  I  l>  consnler  the  si-|nrali«)n  of  the  n«»r:hern 
floras  by  the  (flacial  epoch  tu  have  been  final. 
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appears  to  me  to  be  at  variance  with  the  fact  that  when  imported 
into  it  they  thrive  luxuriantly. 

The  explanation  which  I  have  to  offer  will  be  best  understood 
by  a  reference  to  the  section  (p.  163),  which  shows  the  western  half 
of  the  continent  to  be  enormously  elevated  as  compared  with  the 
eastern,  and  to  have  been  singularly  adapted  for  the  retention 
of  vast  bodies  of  ice  for  long  after  the  Glacial  period.  We  find 
there  a  valley  (the  desert  region),  upwards  of  four  hundred  miles 
broad,  and  upwards  of  four  thousand  feet  elevation,  with  many 
ranges  of  over  eight  thousand  feet  in  it,  bounded  by  broad  and 
lofty  mountains,  together  occupying  at  least  two-thirds  of  the 
breadth  of  the  western  half  of  the  continent.  We  further  know 
that  these  mountains  were  clothed  with  ice  during  the  Glacial 
epoch,  and  that  the  valley  was  then  occupied  by  a  vast  lake ;  for 
on  the  uppermost  of  the  many  shelves  which  the  retiring  waters 
of  this  lake  cut  on  the  flanks  of  the  Rocky  mountains  and  Sierra 
Nevada,  the  skull  of  the  musk-ox,  the  most  arctic  of  land  quad- 
rupeds, has  been  found. 

It  is  obvious  that  this  whole  western  region  must  have  retained 
its  glacial  mantle  for  an  incalculable  period  after  Eastern  America 
had  been  sufficiently  warmed  to  admit  of  the  northward  return  of 
the  plants  that  had  been  driven  southward  in  it ;  and  that  this 
glaciated  condition  must  have  effectually  barred  a  similar  return 
of  the  same  plants  in  those  western  meridians,  these  must  have 
perished,  in  short,  on  reaching  Southern  California.  I-ong  ages 
after,  when  the  western  ice  disappeared,  and  the  climate  of  the 
valleys  warmed,  the  Mexican  and  more  southern  plants  would,  as 
a  matter  of  course,  take  possession  of  the  unoccupied  soil,  and 
advance  northward  till  they  encountered  the  boreal  vegetation  of 
North-western  America,  with  which  they  now  commingle. 

I  have  said  that  the  extinction  of  East  Asiatic  types  in  Western 
America  was  not  total ;  a  few  escapes  are  found  in  the  valleys  of 
the  Rocky  mountains  and  Sierra  Nevada,^  and  also  along  the 
coast  of  the  Pacific,  the  warming  influence  of  which  favored  their 
preservation  during  the  northern  migration. 

The  Sequoias. — Two  instances  of  these  escapes  are  of  such  inter- 
est that  I  shall,  in  concluding  this  lecture,  bring  them  under  your 

*  Anil  also  on  the  highlands  of  Central  Mexico,  where  some  Asiatic  tyj^es  remain 
which  have  not  migrated  farther  north  or  south  in  America.  Such  are  the  eminently 
Asiatic  genera  Bocconia,  Meliosma,  Photinin,  Cotoneaster,  Deutzia  and  Abelia. 
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notice;  they  are  those  giants  of  the  vegetable  kingdom,  the 
Sequoias,  the  red-wood  (5.  sempervircns),  and  the  **  big-tree  "  or 
"  Wellingtonia  "  (5.  gigantcd). 

The  fossil  remains  of  these  trees,  or  species  most  closely  allied  to 
thcin.  are  found  in  Miocene  beds  in  high  latitudes  all  round  the 
globe;  in  Vancouver's  island,  Sitka,  on  the  arctic  American  sea- 
coast,  in  Greenland,  Spitzbergen  and  in  arctic  Asia,  &c.  The 
genus,  therefore,  which  first  appeared  in  the  Cretaceous  times, 
was  undoubtedly  a  member  of  that  mixed  Americano-Asiatic 
flora  that  was  driven  southward  during  the  Glacial  period.  The 
genus  is  now  confined  to  Western  North  America,  and  to  the  two 
above-named  species,  but  it  is  represented  in  Eastern  America  by 
the  very  closely  allied  genus  Taxodium,  and  in  ICastern  Asia  by 
Glyptostrobus. 

The  distribution  of  the  two  Sequoias  is  most  instructive.  The 
red-wood  forms  a  dense  narrow  forest  tract  for  about  five  hundred 
miles,  skirting  the  ocean,  along  whose  warmer  shore  it  crept 
northward  after  the  Glacial  eiK)ch.  It  rivals  in  height  its  sister  of 
the  Sierra,  and  attains  an  enormous  girth  and  age,  though  I  can 
find  no  account  of  any  attempt  having  been  made  to  estimate  its 
age. 

The  .S".  gigantca,  or  **  big-tree  "  (the  Wellingtonia  of  British 
gardens),  again,  is  a  plant  of  a  cooler  climate;  and  hence,  having 
survived  the  glacial  cold,  was  enabled  to  establish  itself  in  the 
Sierra  Nevada  under  certain  very  restricted  conditions.  It  extends 
at  inter\'als  along  the  western  slo|)e  of  the  Sierra  to  a  little  north 
and  south  of  the  parallels  of  36^  and  38°  N.,  that  is,  for  nearly 
two  hundred  miles  in  a  north-west  and  south-east  direction,  at 
elevations  of  five  thousand  to  eight  thousand  feet  above  the  sea. 
Towards  the  north  the  trees  occur  as  very  small,  isolated,  remote 
groves  of  a  few  hundreds  each,  most  of  them  old  and  interspersed 
amongst  gigantic  pines,  spruces  and  firs,  which  apj^ar  as  if 
encroaching  U|>on  them  ;  such  are  the  groves  visited  by  tourists 
(Calaveras,  Marijwsa,  &c.).  To  the  south,  on  the  contrary,  the 
big-trees  form  a  colossal  forest,  forty  miles  long  and  three  to 
ten  broad,  whose  continuity  is  broken  only  by  the  deep  sheer- 
walleil  canons  that  intersect  the  mountains  ;  here  they  displace  all 
other  trees,  and  are  described  as  rearing  to  the  sky  their  massive 
crowns  ;  whilst  seen  from  a  distance  the  forest  presents  the  apjX"ar- 
ance  of  green  waves  of  vegetation,  gracefully  following  the  com- 
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plicated  topography  of  the   ridges   and  river  basins    which  it 
clothes. 

But  by  far  the  most  remarkable  fact  hitherto  reported  regarding 
the  disposition  of  the  groves  is,  that  they  occupy  only  those 
spots  in  the  Sierra  which  were  first  laid  bare  when  its  icy  mantle 
became  broken  up  into  isolated  glaciers.  Thus,  conriniencing  at 
the  north,  the  gap  of  forty  miles  between  the  Calaveras  and 
Tuolomne  groves  was  occupied  by  the  great  glacier  of  the  Tuo- 
lomne  and  Stanislaus  rivers ;  that  between  the  Merced  and  Mari- 
posa groves  by  the  glacier  of  the  Merced  river,  which  sculptured 
the  famous  Yoscmite  valley ;  and  so  on^-each  successive  group 
of  trees  occupying  a  lofty  spur  between  the  sites  of  ancient 
glaciers,  and  the  greatest  continuous  extension  of  the  forest  (of 
forty  miles)  occurring  exactly  where,  owing  to  the  topographical 
peculiarities  of  the  region,  the  ground  was  most  perfectly  pro- 
tected from  great  fields  of  ice. 

Mr.  Muir,  a  very  intelligent  and  accurate  observer,  who  has 
studied  the  groves  throughout  their  length  and  breadth  most 
diligently,^  and  to  whom  I  am  indebted  for  the  above  and  much 
other  information  regarding  the  southern  forest  of  Big-trees,  con- 
siders that  these  have  never  since  the  Glacial  epoch  been  more 
widely  distributed  or  in  greater  vigor  than  now,  and  doubts, 
indeed,  if  the  forests  have  reached  their  prime,  founding  his 
opinion  on  the  high*  state  of  health  of  the  mass  of  the  trees,  the 
multitude  of  seedlings  and  saplings  in  the  southern  groves,  and 
the  absence  of  any  trace  of  trees  having  existed  outside  the 
present  limits  of  the  groves  (as  of  dead  trees,  stumps,  or  the  great 
holes  left  by  fallen  trees). 

Size  of  the  Big  Trees. — So  little  that  is  trustworthy  has  hitherto 
been  published  regarding  the  age,  size  and  durability  of  the  Big- 
tree  trunks  when  fallen,  that  I  shall  offer  you  some  accurate  data 
which  I  obtained  on  these  points  chiefly  from  Mr.  Muir.  A  tree 
felled  in  1875  had  no  appearance  of  ago,  it  was  69  feet  in  girth  inside 
the  bark,  and  the  number  of  annual  rings  counted  by  three  persons 
varied  between  2125  and  2139.  Another  was  107  feet  in  girth 
inside  the  bark  at  four  feet  from  the  ground ;  its  wood  was  very 
compact,  and  showed,  throughout  a  considerable  portion  of  the 

>  'On  the  ro>-t-GlaciiiI  History  of  Siqttoia  giganteay'  by  John  Muir,  of  San  Fran- 
cisco. Cal.  rroceedini;s  of  the  Amer.  Assoc,  for  llie  Advancement  of  Science,  Buf- 
falo meeting;,  Aug.,  1 876. 
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trunk  thirty  annular  rings  to  the  inch.  This,  if  the  rings  were  of  uni- 
form diameter  in  the  rest  of  the  trunk,  would  give  the  incredible 
age  of  6400  years;  but  as  the  interior  rings  of  such  trees  are 
much  broader  than  the  outer,  half  that  number  to  the  inch  is  a 
more  conceivable  estimate,  which  would  give  an  age  of  3200 
years.  The  only  other  instance  of  careful  counting  of  rings 
which  I  can  find  is  that  of  the  felled  tree  in  the  Calaveras  grove, 
which  measured  seventy  feet  girth  inside  the  bark  at  six  feet 
above  the  ground,  and  which  at  forty  feet  Jibovc  the  ground  had 
1255  rings.  In  this  case  the  rings  next  the  bark  were  thirty-three 
to  the  inch,  a  number  which  at  five  feet  inward  had  diminished 
one-half.  The  result  of  many  measurements,  chiefly  by  Prof. 
Whitney,*  gives,  as  the  average  height  of  full-grown  trees.  275 
feet,  and  a  maximum  a  little  over  320;  a  girth  outside  the  bark, 
at  six  feet  above  the  ground,  of  seventy,  with  a  maximum  of 
120;  whilst  the  maximum  age  possibly  attained  may  be  4000 
years,  though  this  is  very  improbable. 

The  duration  of  the  dead  wood  in  the  forest  is  very  great.  I 
rarely  obscr\'ed  signs  of  rot  in  the  fallen  trees  I  examined,  whilst 
in  similar  forests  in  North  California  I  saw  gigantic  trunks  of 
silver  firs  forming  mounds  of  rotten  debris  without  an  atom  of 
sound  wood,  and  this  in  two  years  after  their  fall,  as  I  was 
assured.  I  had  no  data  for  ascertaining  the  length  of  time  during 
which  any  of  the  prostrate  Sequoia  trunks  which  I  saw  may  have 
lain  on  the  ground,  but  Mr.  Muir  has  supplied  me  with  a  very 
crucial  case.  It  is  that  of  a  prostrate  trunk  with  no  signs  of 
decay  in  any  part  of  it,  which  had  been  burnt  in  two  by  a  forest 
fire,  and  in  the  trench  between  the  severed  portions  of  which  a 
silver  fir  grew.  This  fir  was  felled,  and  had  380  annual  rings  ; 
therefore,  to  estimate  the  time  during  which  the  Sequoia  trunk 
had  lain  uninjured,  we  must  add  to  the  380  years,  first  the  time  it 
lav  before  the  forest  fire  burnt  it  in  two,  and  then  the  unknown 
interwil  between  that  time  and  the  arrival  of  the  silver  fir  seed. 

The  millenia  during  which  these  Sequoia  trees  must  have 
remained  ///  statuo  quo,  proving  the  long  duration  of  existing  con- 
ditions of  climate,  are  but  as  minutes  compared  with  the  time 
occupied  by  the  migration  of  this  very  species,  or  its  ancestors, 

^  Ven*  careful  mea<iurementA  of  the  trees  in  the  Calaveras  and  .Mariposa  groves  are 
given  by  I'ruf.  Whitney  (Slate  Gculugisti  in  the  Voseiniie  (jui'lc-liuok.  published 
unier  the  authority  of  the  Geological  Suixey  of  Cal. forma  ^lS74). 
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north  and  south  in  the  continent  of  America.  Whatever  might 
otherwise  be  the  extent  of  the  Sequoia's  travels,  they  are  now  at 
an  end.  Man  has  pronounced  the  sentence,  "  Thus  far  shalt  thou 
go,  and  no  farther!"  The  doom  of  these  noble  groves  is  sealed. 
No  less  than  five  saw- mills  have  recently  been  established  in  the 
most  luxuriant  of  them,  and  one  of  these  mills  alone  cut  in  1875 
two  millions  feet  of  Big-tree  lumber;  and  a  company  has  lately 
been  formed  to  cut  another  grove.  In  the  operations  of  the 
California  wood-cutters  the  waste  is  prodigious.  The  young, 
manageable  trees  are  first  felled  ;  after  which  the  forest  is  fired  to 
clear  the  ground  and  get  others  out,  and  thus  the  saplings  are 
destroyed.  More  destructive  still  are  the  operations  of  the  sheep- 
farmers,  who  fire  the  herbage  to  improve  the  grazing,  and  whose 
flocks  of  tens  of  thousands  of  sheep  devour  every  green  thing, 
and  more  effectually  than  the  locust.  The  devastation  of  the 
California  forest  is  proceeding  at  a  rate  which  is  utterly  incredible, 
except  to  an  eye  witness.  It  is  true  that  a  few  of  the  most  insig- 
nificant groves  of  the  Big-trees  at  the  northern  extreme  of  its 
range  are  protected  by  the  State  Legislature,  and  that  a  law  has 
been  enacted  forbidding  the  felling  of  trees  over  fifteen  feet  in 
diameter,  but  there  is  no  law  to  prevent  the  cutting  or  burning  of 
the  saplings,  on  which  the  perpetuation  of  the  grove  depends,  or 
to  prevent  the  burning  of  the  old  trees,  which,  if  they  do  escape 
the  fire,  will  succumb  to  the  drought  which  the;iuVeeping  away  of 
the  environing  forest  will  occasion. 

During  the  last  quarter  of  a  century  the  Anglo-Saxon  has 
been  ruthlessly  carrying  fire  and  the  saw  into  the  forests  of  Cali- 
fornia, destroying  what  he  could  not  use,  and  sparing  neither 
young  nor  old,  and  before  a  century  is  out  the  two  Sequoias  may 
be  known  only  as  herbarium  specimens  and  garden  ornaments; 
indeed,  with  regard  to  the  Big-tree,  the  noblest  of  the  noble  con- 
iferous race,  the  present  generation,  which  has  actually  witnessed 
its  discovery,  may  live  to  say  of  it,  that  "  The  place  which  knew 
it  shall  know  it  no  more." 
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THE  ORIGIN  OF  THE  SPECIALIZED  TEETH  OF  THE 

CARNIVORA. 

BY   E.   D.   COPE. 

THE  specially  developed  teeth  of  the  Carnivora  are  the  canines 
and  sectorials.  The  former  are  large  in  many  orders  of  Mam- 
malia, and  their  origin  is  probably  to  be  sought  among  the  Thero- 
morphous  reptilia,*  as  ClepsyJrops  and  DcHtcrosanrus,  if  not  in 
still  lower  types.  The  successive  modifications  of  form  which 
have  resulted  in  the  existing  specialized  single  sectorial  tooth  of 
the  Fciidie  have  been  already  pointed  out.'  They  were  shown  to 
consist  in  the  gradual  obliteration  of  the  internal  and  posterior 
tubercles  and  the  enlargement  of  the  external  anterior  tubercle  in 
connection  with  an  additional  anterior  tubercle.  The  modifica- 
tion in  the  character  of  the  dentition  taken  as  a  whole,  was  shown 
to  consist  in  the  reduction  in  the  number  of  teeth,  including  the 
sectorials,  until  in  Felis,  etc.,  we  have  almost  the  entire  function 
of  thj  molar  series  confined  to  a  single  large  sectorial  in  each  jaw. 

Observation  on  the  movements  of  the  jaws  of  Carnivora  shows 
that  they  produce  a  shearing  motion  of  the  inferior  on  the  su- 
perior teeth.  This  is  quite  distinct  from  the  sub-horizontal  move- 
ment of  Ruminants,  or  the  vertical  motion  of  hogs  and  mon- 
keys. Examination  of  the  crowns  of  the  sectorials  shows  that 
the  inner  side  of  the  superior,  and  the  external  side  of  the  in- 
ferior, are  worn  in  the  process  of  mastication.  The  attempt  to 
cut  the  tough  and  stringy  substances  found  in  animal  bodies, 
is  best  accomplished  by  the  shearing  of  the  outer  edge  of  the 
lower  molar  on  the  inner  edge  of  the  external  tubercles  of  the 
sujK'rior  molar  in  an  animal  with  simple  tubercular  teeth.  The 
width  of  the  ntandible  is  too  great  to  .illow  the  inferior  teeth  to 
shear  on  the  inner  edge  of  the  inner  tubercles  of  the  superior 
seric*^.  The  cu'^ps  of  both  superior  and  inferior  teeth  engaged  in 
this  procrs*;,  have  developed  in  elevation,  at  the  expense  of  those 
not  engaged  in  it,  viz  :  the  internal  cusps  of  the  same  teeth.  The 
atrophy  of  the  latter  cannot  have  been  due  to  friction,  since  the  in- 
ternal cusps  of  the  inferior  series  which  have  not  been  subjected  to 
it.  are  reduced  like  those  of  the  superior  sectorial,  which  have.  In- 
deed, it  is  possible  that  some  of  the  Crcodonta,  the  carnivores  of 

'American  Naturalist  187S  p.  829. 

^  Co)h;,  Pmcec'lings  .Xcadcmy  Philada.,  1865,  p.  22, 
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the  lower  Eocene,  may  have  been  derived  from  ancestors  without 
or  with  rudimental  inner  cusps.  In  any  case  the  effect  of  use  in 
lengthening  the  cusps  appears  to  have  operated  in  the  Carnivora, 
as  it  has  done  to  a  greater  degree  in  the  Ungulata ;  and  the  lat- 
eral vertical  wear  would  appear  to  have  resulted  in  the  blade-form, 
as  transverse  wear  in  the  Ungulates  has  resulted  in  the  plane 
grinding  surface. 

The  specialization  of  one  tooth  to  the  exclusion  of  others  as  a 
sectorial,  appears  to  be  due  to  the  following  causes.  It  is  to  be  ob- 
served in  the  first  place  that  when  a  carnivore  devours  a  carcass,  it 
cuts  offmasses  with  its  sectorials,  using  them  as  shears.  In  so  doing 
it  brings  the  part  to  be  divided  to  the  angle  or  canthus  of  the  soft 
walls  of  the  mouth,  which  is  at  the  front  of  the  masseter  muscle.  At 
this  point,  the  greatest  amount  of  force  is  gained,  since  the  weight 
is  thus  brought  immediately  to  the  power,  which  would  not  be 
the  case  were  the  sectorial  situated  much  in  front  of  the  masse- 
ter. On  the  other  hand  the  sectorial  could  not  be  situated  far- 
ther back,  since  it  would  then  be  inaccessible  to  a  carcass  or  mass 
too  large  to  be  taken  into  the  mouth. 

The  position  of  the  sectorial  tooth  being  thus  shown  to  be  depen- 
dent on  that  of  the  masseter  muscle,  it  remains  to  ascertain  a 
probable  cause  for  the  relation  of  the  latter  to  the  dental  series 
in  modern  Carnivora.  Why,  for  instance,  were  not  the  .last  mo- 
lars modified  into  sectorial  teeth  in  these  animals,  as  in  the  ex- 
tinct Hyaenodon,  and  various  Creodonta.  The  answer  obviously  is 
to  be  found  in  the  development  of  the  prehensile  character  of  the 
canine  teeth.  It  is  probable  that  the  gape  of  the  mouth  in  the 
Hyaenodons,  was  very  wide,  since  the  masseter  was  situated  rel- 
atively far  posteriorly.  In  such  an  animal  the  anterfor  parts  of 
the  jaws  with  the  canines  had  little  prehensile  power,  as  their 
form  and  anterior  direction  also  indicates.  They  doubtless 
snapped  rather  than  laccfrated  their  enemies.  The  same  habit  is 
seen  in  the  existing  dogs,  whose  long  jaws  do  not  permit  the  lac- 
erating power  of  the  canines  of  the  Fdidce,  though  more  effec- 
tive in  this  respect  than  those  of  the  Hyaenodons.  The  useful- 
ness of  a  lever  of  the  third  kind,  depends  on  the  approximation 
of  the  power  to  the  weight ;  that  is,  in  the  present  case,  the  more 
anterior  the  position  of  the  masseter  muscle,  the  more  effective 
the  canine  teeth.  Hence  it  appears  that  the  relation  of  this  mus- 
cle to  the  inferior  dental  series  depended  originally  on  the  use  of 
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the  canines  as  prehensile  and  lacerating  organs,  and  that  its 
insertion  has  advanced  from  behind  forwards  in  the  history  of 
carnivorous  types.  Thus  it  is  that  the  only  accessible  molars, 
the  fourth  above  and  the  fifth  below,  have  become  specialized  as 
sectorials,  while  the  fifth,  sixth,  and  seventh  have,  firstly,  remained 
tubercular  as  in  the  dogs,  or,  secondly,  have  been  lost,  as  in  hy- 
a:nas  and  cats. 

:o: 

GRIEF  IN  THE  CHIMPANZEE. 

BY  ARTHUR  E.    BROWN. 

SOME  months  ago  I  called  attention  in  the  "Notes"  of  the 
Naturalist  to  several  evidences  of  a  high  degree  of  mental 
power  on  the  part  of  the  chimpanzee.  One  of  the  pair  which,  at 
that  time,  was  in  the  Philadelphia  Zoological  Garden,  has  since 
died,  and  the  behavior  of  the  surviving  one  on  that  occasion  ap- 
pears to  me  to  bear  somewhat  on  the  acquired  nature  of  the  physi- 
cal means  by  which  our  strongly  excited  emotions  find  relief,  as 
well  as  on  the  origin  of  those  emotions  themselves. 

Among  the  lower  animals,  with  the  exception  of  some  domes- 
ticated varieties,  any  striking  display  of  grief  at  the  death  or 
separation  from  an  animal  to  the  companionship  of  which  they 
had  been  accustomed,  has  rarely  been  obscr\'ed,  and  although  a 
few  statements  of  such  occurences  have  been  made  by  different 
authorities,  it  is  probable  that  the  feeling  of  individual  association, 
or  friendship — if  the  term  may  be  so  used — part.ikes  too  much 
of  an  abstract  nature  to  be  sufficiently  developed  in  them  to  re- 
tain much  of  a  place  in  memory  when  the  immediate  association 
Le  once  past.  This  would  seem  to  be  the  case  even  in  one  of  the 
strongest  of  animal  attacl\ments — the  maternal  instinct — in  which 
the  direct  presence  of  the  offspring,  acting  as  a  stimulus,  calls  forth 
the  emotion  of  the  mother,  which,  strongly  rooted  as  it  appears 
to  be,  contains  much  of  a  reflex  nature  and  ceases  on  the  disap- 
pearance of  its  cause.  And  here  let  it  be  said,  that  although  the 
instinct  of  maternity  and  the  sentiment  of  friendship  perhaps 
differ  widely  in  their  origin,  yet  in  their  manifestations  they  are 
so  nearly  alike  that  the  reverse  feelings  excited  by  any  violence 
done  to  them,  need  not  and  probably  do  not  differ  much  in  kind. 

With  the  chimpanzee,  the  evidences  of  a  certain  degree  of  genu- 
ine grief  were  well  marked.     The  two  animals  had  lived  together 


VOL.  xin.— MO.  tit.  la 


174  Grief  in  the  Chimpanzee.  LMarch, 

for  many  months,  and  were  much  attached  to  each  other;  the>' 
were  seldom  apart  and  generally  had  their  arms  about  each 
other's  neck ;  they  never  quarreled,  even  over  a  pretended  display 
of  partiality  by  their  keeper  in  feeding  them,  and  if  occasion  re- 
quired one  to  be  handled  with  any  degree  of  force,  the  other  was 
always  prepared  to  do  battle  in  its  behalf  on  the  first  cry  of  fright 
After  the  death  of  the  female,  which  took  place  early  in  the  morn- 
ing, the  remaining  one  made  many  attempts  to  rouse  her,  and 
when  he  found  this  to  be  impossible  his  rage  and  grief  were  pain- 
ful to  witness.  Tearing  the  hair,  or  rather  snatching  at  the  short 
hair  on  his  head,  was  always  one  of  his  common  expressions  of 
extreme  anger,  and  was  now  largely  indulged  in,  but  the  ordinary 
yell  of  rage  which  he  set  up  at  first,  finally  changed  to  a  cry  which 
the  keeper  of  the  animals  assures  me  he  had  never  heard  before, 
and  which  would  be  most  nearly  represented  by  hah—ah—ah-ali- 
ah,  uttered  somewhat  under  the  breath,  and  with  a  plaintive  sound 
like  a  moan.  With  this  he  made  repeated  efforts  to  arouse  her, 
lifting  up  her  head  and  hands,  pushing  her  violently  and  rolling 
her  over.  After  her  body  was  removed  from  the  cage — ^a  pro- 
ceeding which  he  violently  opposed — he  became  more  quiet,  and 
remained  so  as  long  as  his  keeper  was  with  him,  but  catching 
sight  of  the  body  once  when  the  door  was  opened  and  again 
when  it  was  carried  past  the  front  of  the  cage,  he  became  violent, 
and  cried  for  the  rest  of  the  day.  The  day  following,  he  sat  still 
most  of  the  time  and  moaned  continuously — this  gradually  passed 
away,  however,  and  from  that  time  he  has  only  manifested  a  sense 
of  a  change  in  his  surroundings  by  a  more  devoted  attachment  to 
his  keeper,  and  a  longer  fit  of  anger  when  he  leaves  him.  On 
these  occasions  it  is  curious  to  observe  that  the  plaintive  cry  first 
heard  when  the  female  died,  is  frequently,  though  not  always 
made  use  of,  and  when  present,  is  heard  towards  the  close  of  the 
fit  of  anger.  It  may  well  be  that  this  sound  having  been  special- 
ized as  a  note  of  grief,  and  in  this  case  never  having  previously 
been  called  into  use  by  the  occurrence  of  its  proper  emotion,  now 
finds  expression  on  the  return  of  even  the  lesser  degree  of  the 
same  feeling  given  rise  to  by  the  absence  of  his  keeper,  and  fol- 
lows the  first  outbreak  of  rage  in  the  same  manner  as  the  sobbing 
of  a  child  is  the  natural  sequence  of  a  passionate  fit  of  crying. 
It  may  be  noted  too,  that  as  his  attachment  to  his  keeper  is  evi- 
dently stronger  than  when  there  was  another  to  divide  with  him 
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the  attention  which  they  received,  the  grief  now  caused  by  the 
man's  absence  would  naturally  be  much  stronger  and  a  more  ex- 
act representation  of  the  gestures  of  grief  would  be  made. 

Notwithstanding  the  intensity  of  his  sorrow  at  first,  it  seems 
sufficiently  evident  that  now  a  vivid  recollection  of  the  nature  of 
the  past  association  is  not  present.  To  test  this  a  mirror  was 
I)1acc(l  before  him,  with  the  expectation  that  on  seeing  a  figure  so 
exactly  like  his  lost  mate,  some  of  the  customary  signs  of  recog- 
nition would  take  place,  but  even  by  caressing  and  pretending  to 
feed  the  figure  in  the  gl.iss,  not  a  trace  of  the  expected  feeling 
could  be  excited.  In  fact,  the  only  visible  indication  of  a  change 
of  circumstances  is  that  while  the  two  of  them  wore  accustomed 
to  sleep  at  night  in  each  other's  arms  on  a  blanket  on  the  floor, 
which  they  moved  from  place  to  place  to  suit  their  conveni- 
ence, since  the  death  of  the  one,  the  other  has  invariably  slept  on 
a  cross-beam  at  the  top  of  the  cage,  returning  to  inherited  habit 
and  showing,  probably,  that  the  apprehension  of  unseen  dangers 
has  been  heightened  by  his  sense  of  loneliness. 

On  looking  over  the  field  of  animal  emotion  it  seems  evident 
that  any  high  degree  of  i>ermanence  in  grief  of  this  nature  be- 
longs only  to  man  ;  slight  indications  of  its  persistence  in  mem- 
ory are  visible  in  some  of  the  higher  animals  ard  domesticated 
races,  but  in  most  of  them  the  feeling  .ip|)ears  to  be  excited  only 
by  the  failure  of  the  inanimate  body,  while  present  to  the  sight, 
to  perform  the  accustomed  actions. 

The  foundation  of  the  sentiment  of  grief  is  probably  in  a  percep- 
tion of  loss  sustained  in  being  deprived  of  ser\'iccs  which  had  been 
of  n<e.  An  unrcstrainetl  indulgence  in  an  emotion  so  powerful  as 
this  has  become  in  its  higher  forms,  would  undoubtedly  prevent  due 
attention  to  the  bodily  necessities  of  the  animal  subjected  to  it ; 
in  man,  its  prostrating  effects  are  mainly  counteracted  by  an  intel- 
ligent recognition  of  the  desirability  of  repairing  the  injury  suf- 
fcre<l,  and  in  him,  therefore,  the  feeling  may  exist  without  serious 
detriment  to  his  welfare,  but  among  the  lower  animals  it  would 
seem  probable  that  any  tendency  to  its  development  would  be 
checked  by  its  own  destructive  effects — the  feeling,  for  instance, 
would  most  frequently  occur  on  the  death  of  a  mate — a  deep  and 
lasting  grief  would  then  tend  to  prevent  a  new  association  of  like 
nature  and  would  thus  impede  the  jKTformance  of  the  first  func- 
tion of  an  animal  in  its  relation  to  its  kind — that  of  reproduction. 
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EXPERIMENTS    WITH    PYRETHREUM    ROSEUM    IN 

KILLING  INSECTS. 

BY  W.  L.  CARPENTER.  U^.A. 

IN  the  August  number  of  the  American*  Naturalist  appeared 
an  article  on  the  carpet-beetle,  by  J.  A.  Lintner,  in  which  the 
statement  was  made,  as  nearly  as  I  can  now  remember,  that 
"  although  he  had  never  used  Pyn thrum  rosatm  as  an  insect 
exterminator,  he  had  no  doubt  that  it  would  pro\'e  unavailing  if 
applied  to  the  destruction  of  the  Anthrcnusr  As  it  seemed 
unfair  to  condemn  without  a  trial  what  is  generally  regarded  as  a 
useful  insect  poison,  I  resolved  to  test  it  experimentally;  and  now 
present  the  result  of  several  trials  with  different  orders  of 
insects. 

The  insects  were  placed  under  a  tumbler,  which  n'as  slightly 
raised  to  admit  fresh  air,  and  a  small  quantity  of  the  Pyrcthreum 
roseum,  or  Persian  Insect  Powder  of  commerce,  introduced  on  the 
point  of  a  pen-knife.  The  movements  of  the  insects  brought 
them  in  contact  with  the  powder,  which  readily  adhered  to  the 
body ;  in  attempting  to  remove  it  from  their  appendages  a  few 
particles  would  be  carried  to  the  mouth  and  thus  incorporated  in 
the  juices  of  the  stomach  with  fatal  effect. 

A  honey-bee  became  perfectly  helpless  in  fifteen  minutes,  a 
mud- wasp  in  eight  minutes,  a  small  species  of  ant  in  five  minutes; 
a  small  species  of  Pyralidcc  became  helpless  in  twenty  minutes ; 
the  large  Papilio  asterias  resisted  the  effects  of  the  drug  for  over 
one  hour,  and  upon  being  released  seemed  to  recover,  but  died 
next  day.  A  lar\a  of  one  of  the  Xoctntrlitu  did  not  seem  sus- 
ceptible, its  jaws  were  repeatedly  filled  with  the  powder,  which  it 
invariably  ejected  by  throwing  out  its  juices;  at  the  end  of  two 
hours  it  was  still  able  to  crawl  feebly.  A  house-fly  became  help- 
less in  ten  minutes,  a  mosquito  in  fifteen  minutes,  a  flea  in  three 
minutes. 

In  experimenting  upon  the  Cohoptcra,  an  insect  as  nearly  the 
size  of  the  carpet-beetle  as  could  be  found  was  secured  in  Dia- 
brotua  dtiodecim- punctata,  an  abundant  species  here.  It  was  easily 
affected  and  became  helpless  in  twelve  minutes.  A  small  pinch 
placed  in  the  jaws  of  a  large  Carabus  stopped  locomotion  in 
thirty  minutes.  The  Hemiptera,  owing  to  their  peculiarly  shaped 
mouths,  were  enabled  to  vigorously  resist  the  baleful    influence. 
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A  sjx^cies  of  Coreus  was  active  at  the  end  of  two  hours,  but  was 
ultimately  overcome.  A  large  sized  katydid  was  deprived  of 
motion  at  the  end  of  ten  minutes  ;  Cahptcnus  spretus  likewise  in 
eighteen  minutes.  A  dragon-fly  {IJbillulidce)  died  in  one  hour. 
Spiders  succumbed  in  one  hour  and  fifleen  minutes.  The  scent 
from  the  powder  did  not  produce  any  bad  effect  upon  insects  sub- 
jected to  its  odor  where  actual  contact  was  not  possible.  But 
when  caried  to  the  maxillae  or  mandibles,  the  effect  is  to  produce 
complete  paralysis  of  the  motor  nerves.  The  legs  are  paralyzed 
in  regular  order,  commencing  with  the  first  pair ;  insects  will 
sometimes  live  for  days  in  this  condition,  but  death  ultimately 
results  from  the  introduction  into  the  mouth  of  the  smallest 
quantity.  These  experiments  prove  that  all  insects  having  open 
mouth  parts  are  peculiarly  susceptible  to  this  powerful  drug. 
And  as  a  result,  the  writer  does  not  hesitate  to  recommend  the 
powder  to  housekeepers  as  an  infallible  agent  in  destroying  the 
carpet-beetle  and  preventing  its  ravages.  Twenty-five  cents'  worth 
of  {X)wder  liberally  sprinkled  upon  the  floor  before  putting  down 
a  carpet,  and  afterward  freely  placed  around  the  edges  and  never 
swept  away,  will  suffice  to  preserve  a  large  sized  carpet.  No  ill 
effects  from  its  use  need  be  feared  by  the  household,  since  if  ap- 
plied in  this  way  it  will  be  only  poisonous  to  all  kinds  of  insects. 


:o:- 


VALENTINE. 


BY  F.  E.  W. 


APPLE  buds  and  blossoms  bourgeon 
All  the  hill-side  over; 
Rare  and  sweet  the  pledge  and  presage 
Nature  gives  her  lover. 

Buds  will  blossom,  blossoms  wither 

In  the  summer's  sun ; 
Trees  will  blush  with  rosy  fruitage 

When  the  summer's  done. 

Harvest-time  will  come  and  gather 

Fruits  and  yellow  sheaves  ; 
Bud  and  flower  and  fruit  will  vanish ; 

Left  to  us,  the  leaves ! 
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Leaves  or  blossoms — what  doth  matter? 

Phases  of  one  thought ; 
Leaf  in  spring  is  fruit  in  autumn, 

Bud-and-blossom  bought. 

Earth  has  tree  and  fruit  within  it; 

Life  and  thought,  the  clod ; 
Stones  spring  up  to  love  and  duty 

From  the  sun-kissed  sod. 

February  i^ih. 

:o: 

RECENT  LITERATURE. 

Comstock's  Outline  of  General  Geology.' — This  neat  little 
volume  of  80  duodecimo  pages,  is  peculiar  and  interesting^,  as  it 
occupies  a  novel  position  among  the  many  aids  now  furnished  to 
the  student  of  this  most  comprehensive  branch  of  physical  sci- 
ence. In  his  brief  preface,  the  author  explains  its  character,  as 
an  amplified  syllabus  of  his  elementary  lectures  to  a  mixed  class 
in  the  University,  who  are  required  to  gain  a  general  familiarity 
with  the  facts  and  principles  of  geology,  before  they  can  enter 
either  of  the  more  extended  courses,  on  Palaeontology  and  on 
Economic  Geology,  given  at  Cornell.  It  is  designed  as  a  handbook 
of  classified  statements  and  references,  to  be  used  in  connection 
with  lectures  on  the  one  hand  and  with  collateral  reading  on  the 
other ;  and  a  blank  leaf  is  bound  in  between  every  two  pages  of 
text,  for  diagrams,  memoranda,  etc.  The  general  arrangement  of 
topics  is  similar  to  that  of  Dana's  Manual,  save  that  Dynamical 
Geology  precedes  Historical.  Under  each  minor  division,  is  given 
an  exceedingly  concise  statement  of  the  facts  and  laws  of  that 
part  of  the  subject,  as  recognized  by  the  best  authorities,  and  gen- 
erally also  a  brief  notice  of  other  or  older  views.  This  is  followed 
by  a  series  of  references,  made  by  numeral  figures,  to  the  Refer- 
ence List  at  the  close  of  the  book,  in  which  about  one  hundred 
and  fifty  works,  both  general  and  special,  including  articles  in 
scientific  periodicals,  monographs,  etc.,  of  particular  value,  are 
arranged,  frequently  with  a  few  words  of  estimate,  guidance,  or 
caution,  for  the  student. 

It  will  readily  appear,  from  the  mere  statement  thus  given,  that 
the  hand-book  of  Prof  Comstock's  has  great  value,  if  only  for  its 
references,  sipart  from  its  condensed  and  carefully  classified  sum- 
maries of  fact.  As  stated  in  the  preface,  some  parts  of  the  sub- 
ject are  treated  more  fully  than  others.     We  may  instance  the 

*  An  Outline  of  General  Geoh^%  with  copious  references.  .  Designed  for  the  use 
of  both  general  anil  special  students.  By  Thkodork  B.  Comstock,  B.Ag.,  B.S., 
in  charge  of  the  Department  of  Geology,  PaUvonlology  and  Economic  Geology,  in 
the  Cornell  University.     Ithaca,  N.  Y.:  University  Press,  1S78. 
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section  on  Heat  as  a  geological  agent,  Prof.  Comstock's  classifica- 
tion of  Igneous  and  Mctamorphic  rocks,  that  on  Tertiary  mam- 
mals, and  the  closing  section,  upon  Prehistoric  Archaeology.  But 
the  general  scope  and  adaptation  of  the  work  are  excellent,  if  its 
purpose  be  borne  in  mind ;  viz..  to  aid  the  student  in  holding  to- 
gether the  knowledge  gained  from  books  and  lectures,  until  in 
the  course  of  time  and  practice,  it  can  grow  up  into  a  connected 
system  in  his  own  mind,  and  become  a  permanent  possession. 
It  would  be  easy  to  point  out  things  that  might  be  added ;  but 
were  the  work  enlarged  much,  it  would  lose  the  character  which 
it  now  has.  of  an  "  Outline."  and  become  what  it  is  not  designed 
for,  a  text-book.  Prof  Comstock  deserves  great  credit  in  our 
judgment,  for  so  good  and  careful  a  presentation  of  the 
princi{)al  facts  and  laws  of  his  de[>artment.  prepared  under  great 
stress  of  professional  labors  at  the  University,  in  the  sadly  vacant 
place  of  the  lamented  Hartt.  In  his  preface,  he  speaks  of  his 
hesitation,  from  conscious  imperfections,  in  seeking  for  the  work 
a  wider  field  than  his  own  lecture  room ;  but  he  hopes 
still,  that  it  may  prove  of  service  to  .some  other  teachers  and 
students.  He  has  done  well  in  giving  it  the  possibility  of  this 
wider  circulation ;  and  we  cannot  but  think  that  many  will  thank 
him  for  having  done  so.  We  would  advise  any  student  who 
means  to  be  systematic  and  comprehensive,  and  any  teacher  or 
young  professor  who  would  do  justice  to  his  work,  to  procure 
this  little  book  without  delay. — D.  S.  M. 

Gegknbauk's  Elements  of  Comparative  Anatomy.' — This 
book  marks  an  epoch  in  comparative  anatomy,  since  the  subject 
is  not  treated  in  the  manner  of  the  older  works,  such  as  those  of 
Cuvier,  Owen,  and  even  Huxley,  inasmuch  as  the  facts  c*>ncern- 
ing  the  comparative  structure  of  the  different  organs  of  animals 
arc  not  presented  in  a  simply  comparative  manner  a.scendinj^  from 
the  mere  simple  to  the  complex,  but  th;;  author  goes  a  step  be- 
yond his  predecessors,  and  uses  his  array  of  facts  as  a  foundation 
for  a  theory  that  may  explain  why  the  more  complex  structures 
have  such  a  constant  relation  to  the  simpler.  The  facts  recorded 
in  this  work  are  vitalized  and  interpenetrated  by  the  principles  of 
the  theory  of  decent.  To  Home  this  will  be  the  main  fault  of 
Gegenbaur's  work,  to  others,  the  introduction  of  a  speculative  and 
hypothetical  thread,  weaving  all  the  facts  into  a  connected,  logi- 
cal system,  will  enhance  the  value  of  the  treatise.  At  all  events 
it  is  time  an  efTort  should  be  made  to  combine  the  facts  of  com- 
parative anatomy  into  a  harmonious  system,  and  if  the  hypothe- 

*  EUmmti  of  Ccmptirativ€  Anatomy.  Hy  Cari.  (iKCF.NHArR,  Pr«>fcN'*or  of  .\n.it. 
omy  .in<i  i)ircv.tor  of  the  Anatomical  (n^tifutc.  al  Hci«lIcl»crK.  Tr.iii'Iat«  <1  l»y  K. 
JKi-i-KfY  lU.i.i ,  H..\.,  M.ij^iLiIen  Collej^c,  ()\fonl.  Tlic  Trm^lalion  rcv.-.il  m\\  a 
Prrf.uf  uriitcn  by  E.  Ray  Lankksikr.  M.A..  F.R..'^..  Fellow  of  KmIci  ('oI1cj;c, 
Oxf«»r«l,  an«l  Profe-^^or  of  ZoOlo)^  ami  0)inj»aralivc  Anatomy,  in  L'nivci»j:\  C«.>llc^c, 
London  :  Macmilian  &  Co.,  1 878,  8vo.,  pp.  645.     $7.00. 
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sis  used  to  connect  the  facts  is  true  to  and  explains  them,  then  the 
honor  is  due  to  the  eminent  author.  At  any  rate  until  the  theory 
of  descent  is  cast  aside  as  useless  and  erroneous,  the  science  of 
Comparative  Anatomy,  hitherto  so  unwieldly  and  overgrown 
with  isolated  data,  must  be  thus  simplified  and  vivified. 

The  student  will  not  find  the  book  easy  reading,  and  he  should 
not  take  it  up  until  he  has  mastered  books  like  Siebold's  admira- 
ble Comparative  Anatomy  of  the  Invertebrates,  Rolleston's  Forms 
of  Animal  Life,  Huxley's  Anatomy  of  the  Invertebrates  and  Verte- 
brates, and  some  good  work  on  human  anatomy.  He  will  then  be 
able  to  appreciate  the  theory  of  the  origin  of  vertebrate  limbs 
from  the  fins  of  fishes,  and  to  understand  Gegenbaur's  theory  of 
the  skull,  which  will  supplant,  and  indeed  has  already,  Oken's, 
Gcethe\s  and  Owen's  views  based  on  the  consideration  of  the  skulls 
of  the  highly  specialized  bony  fishes  and  mammals.  The  origin 
and  specialization  of  the  vertebrate  column  is  also  discussed  in  a 
clear  and  simple  way,  most  valuable  to  the  student,  and  so  the 
formation  of  the  different  organs  of  special  sense,  the  ear,  eye 
and  nose,  as  well  as  the  rise  and  development  of  the  brain. 

We  would  especially  recommend  teachers  of  zoology,  com- 
parative anatomy  and  human  anatomy  to  earnestly  study  this 
book,  as  it  will  aid  in  the  difficult  work  of  presenting  the  leading 
principles  of  animal  morphology  in  a  simple,  condensed,  logical 
way. 

This  English  translation,  which  is  on  the  whole  well  done,  for 
the  German  of  the  original  is  difficult  to  translate,  has  app>eared 
nearly  contemporaneously  with  the  improved  second  German 
edition.  Gegenbaur  has  in  this  edition,  removed  the  Brachiopoda 
from  the  Mollusca,and  treated  them  as  an  independent  "  Phylum," 
equivalent  to  the  Mollusca  or  Vertebrata,  thus  paying  a  silent 
compliment  to  our  countryman,  Morse.  The  Tunicates  also  stand 
as  an  independent  Phylum  or  Branch.  The  sponges  are  still 
united  with  the  Coelenterates,  a  place  virhich  they  may  not  hold  in 
subsequent  editions.  The  illustrations  are  choice,  the  typogra- 
phy excellent,  and  we  would  recommend  the  work  as  the  most 
stimulating,  suggestive  and  philosophical  treastise  the  advanced 
student  can  find. 

Schmarda's  Zoology.^ — This  is  on  the  whole  an  excellent  com- 
pendium of  zoology,  valuable  for  the  lengthy  introductory  mat- 
ter, relating  to  the  following  subjects  in  general  zoology;  inor- 
ganic and  organic  substances,  statics  and  dynamics  of  formed  ma- 
terial, histology,  physiology,  development,  psychology,  the  geo- 
graphical distribution  of  animals,  methods  of  study,  and  the  prin- 
ciples of  zoological  classification.  The  systematic  portion  begins 
with  the  lowest  Branches  and  ascends  to  the  highest,  the  author 

^Zoo/ojTt'f,  Von  LUDWIG  K.  Schmarda.  Zweite  umgearbeitete  Auflage.  i, 
Bar.d.  init  324  Holzschnitten,  1877.  II.  Band,  mil  385  Holzschniltcn,  1878.  Wien. 
8vo,  pp.  486,  727. 
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adopting  seven  "  Divisions  "  or  Branches,  1.  ^.,  the  Protozoix,  Caien- 
tcrata,  Echinodennata,  Vermes^  Condylopoda  (Arthropoda),  Mol- 
lusca,  and  Vertebrata, 

The  illustrations  are  numerous,  very  well  engraved  and  printed, 
and  most  of  them  seem  original  and  expressly  designed  for  this 
work.  The  bibliography  is  full  enough  for  the  purposes  of  the 
work,  and  there  is  a  voluminous  index.  The  presswork,  and 
paper,  and  wood  cutting  is  above  the  average  of  work  done  in 
Vienna. 

Congressional  Record,  Feb.  12. — Gen.  Garfield  on  Govern- 
ment Surveys. — The  remarks  of  Gen.  Garfield  before  the  House 
of  Representatives  in  committee  on  Tuesday  last,  on  the  subject 
of  the  United  States  Geological  surveys,  deserve  notice.  This  is 
es|>ecially  due,  because  Gen.  Garfield  has  always  been  friendly  to 
the  scientific  enterprises  of  our  government.  But  on  this  occasion 
he  presents  himself  in  a  different  light,  for  while  not  dcsirin^i^  to 
be  thought  to  be  attacking  the  surveys,  he  really  places  himself 
in  opposition  to  the  essential  basis  of  their  work,  viz.,  pure 
science.  He  seems  to  entertain  the  idea  that  pure  science  is  one 
thing,  and  economic  science  another ;  and  that  while  the  govern- 
ment may  encourage  the  latter  by  pecuniary  aid,  it  should  not 
assist  the  former.  Now  it  cannot  be  too  strongly  insisted  that 
the  two  things  here  distinguished,  are  one  and 'inseparable,  and 
that  economic  science  is  largely  pure  science  applied  to  practice, 
and  that  without  pure  science,  it  could  not  exist.  For  instance, 
a  most  important  aid  to  mining  prosperity  is  geology ;  but  geol- 
ogy cannot  exist  without  paleontology ;  yet  paleontology  must 
be  regarded  as  in  itself  inapplicable  to  human  economy.  But  on 
this  science  rests  the  determination  and  identification  of  rock 
strata  everywhere.  Now  paleontology  is  itself  impossible  without 
zoology,  a  science  of  all  others  generally  esteemed  the  most  use- 
less. Gen.  Garfield's  distinction  is  impossible.  It  is  true  that  the 
General  may  derive  some  aid  and  comfort  from  Maj.  Powell's  re- 
port to  the  Secretar>'  of  the  Interior,  on  the  subject  of  the  surveys, 
but  the  sentiments  of  that  document  are  condemned  by  the  scien- 
tific men  of  the  country. 

Gen.  Garfield  then  says  that  science  like  religion  should  be  left 
to  be  developed  by  "  the  people,"  and  that  government  support 
works  the  same  kind  of  injury  to  scientific  progress  that  it  does 
to  religion.  He  then  goes  on  to  employ  the  following  remarka- 
ble expressions  :  "  Generally  the  desire  of  our  scientific  men  is 
to  be  let  alone  *  *  and  not  to  have  the  government  enter  the 
lists  as  the  rival  of  private  enterprise."  "  *  I  believe  we  have 
spent  a  large  sum  of  that  money  upon  an  unwise  system,  and 
in  a  way  which  has  tended  to  discourage  the  private  pursuit  of 
science  by  our  people.  We  have  made  the  government  a 
formidable  and  crushing  competitor  of  private  students  of  science 
♦*.**     We  suspect  that  such  views  will  astonish  the  scientific  men 
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of  the  countr)'.  They  are  certainly  beyond  precedent  extraordi- 
nary. The  difference  between  state  support  for  religion  and 
science  is  world-wide.  Theology  is  matter  of  opinion,  and  as  such 
governments  cannot  interfere  with  it;  science  is  matter  of  fact, 
and  in  so  far  as  it  is  fact  of  vital  importance,  it  is  the  business  of 
governments  to  develop  it  as  they  are  bound  to  see  that  ignorance 
and  illiteracy  do  not  prevail  among  their  people.  And  it  is  not 
always  appreciated,  in  view  of  the  amount  of  knowledge  that  has 
been  developed  in  the  world,  how  little  of  it  touches  as  yet,  the 
deepest  problems  of  human  life,  and  how  much  tlierefore  remains 
to  be  done.  It  should  also  be  remembered  that  our  educational 
system  depends  for  its  supply  of  fact  on  the  labors '  of  scientific 
men  ;  and  that  therefore  government  aid  cannot  be  more  judi- 
ciously expended  than  in  enabling  scientific  men  to  bring  forth 
their  results. 

We  deny  squarely  that  there  is  any  such  rivalry  as  Gen.  Gar- 
field imagines  to  exist  between  the  government  and  the  private 
student.  Rivalry  there  may  be  between  individuals,  but  as  these 
pursuits  do  not  yield  pecuniary  rewards,  but  are  for  the  public 
good,  such  rivalry  is  beneficial,  and  should  be  encouraged.  As 
to  the  supposition  implied  by  Gen.  Garfield's  remarks,  that  gov- 
ernment aid  gives  a  presumption  in  favor  of  the  views  of  scientists 
employed  by  government,  it  is  quite  out  of  the  question,  and  in- 
dicates a  wrong  apprehension  of  the  spirit  of  science.  In  this 
field  every  man's  work  stands  on  its  own  merits,  no  matter  who 
or  where  he  be.  The  idea  that  any  scientific  man  deprecates 
government  aid  to  science,  is  as  false  as  it  new.  The  idea  of 
government  being  a  "  formidable  and  crushing  competitor  "  of 
science,  is  very  curious.  Who  could  have  originated  such  a 
thought  we  cannot  conceive,  unless  it  be  some  pseudoscientist 
whose  estimate  of  scientific  reputation  is  determined  by  the  offi- 
cial position  a  man  holds,  rather  than  by  the  quality  of  the  work 
he  does.  Most  preposterous  of  all  is  the  remark  that  aid  from 
government  has  tended  to  discourage  private  pursuit  of  science 
by  our  people!  We  venture  to  say  that  our  government  surveys 
have  done  more  to  encourage  the  pursuit  of  science  by  our  people 
than  all  other  causes  combined.  It  has  not  only  encouraged  it 
in  this  country,  but  in  Europe,  so  effectively  have  the  surveys 
been  conducted.  The  desire  of  the  people  for  their  publications 
is  such  that  the  editions  are  never  largo  enough  to  supply  the 
demand.  The  students  of  science  everywhere  regard  them  as  one 
of  the  grandest  features  of  our  country  and  time. 

But  Gen.  Garfield  has  not  escaped  self-contradiction.  He  is  in 
favor  of  government  aid  to  "  inquiries  which  in  consequence  of 
their  great  magnitude  and  cost  cannot  be  successfully  made  by 
private  individuals."  Here  'the  honorable  member  reaches  the 
kernel  of  the  matter.  It  is  precisely  enterprises  of  the  kind  to 
which  he  refers  which  engage  the  attention  of  the  United  States 
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Surveys.  The  explorations  cannot  be  sustained  by  private  in- 
dividuals, and  no  private  person  can  defray  the  expenses  of  the 
necessary  pubhcation.  labor  is  secured  here  at  a  cheaper  rate 
by  the  government  tlian  in  any  other  field,  for  salaries  are  small, 
and  much  work  is  done  gratuitously.  Students  as  a  rule  are 
poor,  and  the  number  of  rich  men  engaged  in  its  pursuit  is  small 
indeed.  To  withdraw  government  aid  is  to  destroy  a  most  useful 
competition,  and  to  leave  many  departments  at  least  in  the  hands 
of  those  few  rich  men. 

But  in  further  self-contradiction.  Gen.  Garfield  gives  qualified 
support  to  the  proposed  new  organization  of  the  government 
surveys  by  which  all  those  at  present  in  existence  are  to  be  abol- 
ished, and  a  single  organization  placed  in  its  stead.  Now  the 
wholesome  "competition  between  mind  and  mind,"  which  he 
desires  to  encourage,  could  not  be  more  effectually  suppressed 
than  by  this  method.  As  the  surveys  are  now  organized,  they 
stimulate  each  other,  offer  a  wider  field  for  the  development  of 
science,  and  furnish  a  supply  of  intellectual  food  from  which  the 
text-books  of  the  next  half  century  will  be  drawn.  And  Gen. 
Garfield  desires  this  work  practically  suspended,  and  the  United 
Slates  to  retire  from  the  position  which  she  now  holds  in  the 
commonwealth  of  nations,  as  a  patron  and  producer  of  knowledge 
for  her  ixjople. — Philadelphia  Bulletin, 

Rt:i  KNr  B<K)Ks  a.m>  Pami'IILKTS. — Ntites  on  the  Aphid.T  of  the  United  States, 
with  descriptions  of  >pccies  occurring;  west  of  the  Mississippi.  IW  C.  V.  Kiley  and 
J.  Monell.  Extracted  fn>ni  the  Bulletin  of  the  U.  S.  (icolojjical  Survey,  F.  V.  Ilay- 
dcn,  U.  S.  Get  dojpst- in -Charge.     Washington,  Jan.,  1879.     8vo,  pp.  32,  2  plates. 

Cataldgue  of  the  Publicatims  of  the  U.  S.  (Jeological  an<l  Geographical  Survey 
of  the  Territories.  K.  V.  llayden,  U.  S  Geologist.  3d  edition,  leviscil  to  Dec, 
1S7S.     Washington,  Government  Trinling  nflfice,  1S79.     Svo,  pp.  52. 

Notes  on  the  Natural  Ifisior^-  of  Kort  Macon,  N.  C,  and  vicinity  (No.  5).  By 
Drs.  Klliott  Coues  and  H.  C\  Yarrow.  (Fiom  the  Prt»cecdings  of  the  .Academy  of 
Natural  Sciences,  I'hila.,  ^VugU'.i,  1878  )     8vo,  pp.  19. 

Die  ()rtho|rteren- Fauna  Isiriens.  Vm  Dr.  Heminnn  Krauss.  (Aus  dem  i.xxviii. 
Bande  tier  Stub,  der  k.  AWad.  der  WisAcnsch.  I.  Ahth.  Oct.  licit.  Jahrg,  1878.) 
Svo,  pp.  90,  6  ]>late4. 

The  Quarterly  Journal  of  Concholog)-.  Vol.  i.  No.  1 7,  Nov.,  1878.  London,  Hard- 
wicke  \  B<»guc.     Price  one  shilling.     8vo,  pp.  32. 

Bulletin  of  the  Unitccl  Slates  National  Mu-eum.  No.  1-2,  Contribution  to  N«»rth 
American  lchthyiol<»gy.  No.  3,  A — <)n  the  I)istrtbution  of  the  Fishes  of  the  Alle- 
gheny region  of  S4»uth  Carolina,  Georgia  and  Tennessee,  with  descriptions  of  new 
or  little  known  species.  By  David  S.  Jonlan  and  .Meml/ert  \V.  Brayton.  B — A 
Synop^i-*  of  the  family  Catostomi'lrc.  By  Dwid  S.  Jor<lon.  Department  of  the  In- 
lcrii»r,  NVa>hington,  Government  Printing  Office.     1878,  8vo,  pp.  i^-^. 

United  States  (ieological  Exploration  of  the  Fortieth  Parallel.  .Sysiomatii-  (Jeol- 
ogy.  By  Clarence  King.  Illustralc<l  by  xxvm  plates  and  xil  Analyliv  il  (ieoli>gi. 
cal  Map'.,  and  acctwnpanied  by  a  geological  and  top<jgraphical  Atlas.     Washington, 

1878.  4t«),  pp.  803. 

Wanderini^  in  South  America,  the  north-west  of  the  Unite<l  States  and  the 
Antilles,  in  the  years  1812,  1816,  1820  and  1824;  with  original  instructitms  for  the 
perfect  preservation  of  Birds,  etc.,  for  cabinets  and  natural  history.  By  Ch  tries  \Va- 
tcrt«>n,  E^'|.  New  edition.  Edited  with  l):«»graphical  intrcxluction  an<l  explanatory 
index,  by  the  Rev.  J.  G.  WixkI.    \V»th  too  illustratioas.    Ix»ndun,  Macmillan  iS:  Co., 

1879.  8vo,  pp.  520.    I6.50. 
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Notes  on  the  Life  and  Character  of  Joseph  Henry.  Read  l)efore  the  Philosophical 
Society  of  Washington.  By  James  C.  Welling,  Oct.  26th,  1878,  (Extracted  from 
the  Bulletin  of  the  Society.)     8vo,  pp.  28. 

The  Natural  History  of  the  /agricultural  Ant  of  Texas.  A  monograph  of  the 
habits,  architecture  and  structure  of  Pogonomyrmex  barbatus.  By  Henry  Christo- 
pher McCook.  Author's  edition.  Academy  of  Natural  Sciences  of  Philadelphia, 
1879.     8vo,  pp.  306,  24  plates. 

Report  of  the  British  "  Transit  of  Venus."  Expedition  to  Kerguelcn  island. 
ZoSlogy.  Seals  and  Cetaceans.  By  William  Henry  Flower,  F.R.S.  4to,  pp.  6. 
?  date.     From  the  author. 

Preliminary  Report  of  the  Field  Work  of  the  U.  S.  Geological  and  Geographical 
Survey  of  the  Territories  for  the  season  of  1878.  By  F.  V,  Ilayden.  8vo.  pp.  29, 
Government  Printing  Office,  Washington.     From  the  author. 

Christian  Gottfried  Ehrenberg,  ein  Tagewerk  auf  dem  Felde  der  Naturforschung 
des  neunzehnten  Jahrhunderts.  Von  Johannes  Hanstein.  Bonn,  1 87 7.  From  the 
author. 
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GENERAL  NOTES. 

BOTANY. 


On  Nomenci^ture. — "  I  think  it  is  about  time  that  the  notion 
that  a  species  must  necessarily  be  named  after  some  peculiarity 
that  it  possesses,  should  pass  into  the  limbo  of  exploded  ideas." 
This  passage,  in  the  article  "  Walks  Round  San  Francisco,"  in 
the  Naturalist,  December,   1878,  page    791,   induces    me   to 
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express  my  opinion  on  the  use  of  personal  names  in  scientific 
nomenclature. 

Linnaeus  in  his  Philosophia  Botanica  proposes :  "  Nomina 
generica  ad  botanici  optime  meriti  mcmoriam  conservandam  con- 
structa  sanite  servanda  sunt.  Hoc  unicum  et  summum  premium 
laboris  sanite  servandum  et  caste  dispensandumy  I  agree  with 
this  proposition.  Gcnerical  names  established  for  the  memor>-  of 
the  most  desennng  botanists  should  be  kept  sacred  and  imparted 
abstemiously. 

Like  the  preacher,  who  warned  his  congregation  to  act  accord- 
ing to  his  saying  not  according  to  his  doing,  Linnaeus  did  not 
always  strictly  follow  his  own  maxim,  but  the  rule  he  proposes  is 
a  good  one.  Though  I  would  prefer  even  for  genera  characteristic 
names,  I  would  not  blame  an  author  who  likes  to  honor  the  fftost 
desennng^  botanists  by  baptizing  genera  after  their  names. 

In  regard  to  specific  names,  Linnci:us  advises  against  the  use  of 
names  of  persons  or  countries.  He  says:  '*  Inventoris  vel  alius 
cujusquinque  nomen  in  differentia  non  adhibeatur.  Locus 
natalis  species  distinctas  non  tradit.  Differentia  spccifica  continet 
differentiae  notas  cssentiales''  Indeed  a  species  that  has  not  one 
character  by  which  it  can  be  distingushed  from  its  congeners  is 
not  worth  being  called  a  species.  In  contradiction  to  tliis  rule 
the  Commission  of  European  botanists,  appointed  by  the  Inter- 
national Congress  at  Paris,  1867.  allowed  the  use  of  personal 
names.  It  is  true  what  De  Candolle  says  in  the  preface  to  those 
rules,  that  the  Linnaran  rules  of  nomenclature  are  obsolete,  but 
just  in  this  case  I  think  Linn<eus  was  right,  and  if  that  commis- 
sion had  considered  ho^v  much  personal  names  were  misused  and 
are  misused  in  our  time  more  than  ever,  then  articles  32,  33  and 
36  would  not  have  passed  in  their  present  form.  Of  said  misuse 
I  could  name  many  cases,  but  I  take  only  one  :  Scheele  pub- 
lished in  Z,/////<^/i  1 14  new  Texan  plants,  among  which  I  count 
twenty-one  Rtrmeriana,  fourteen  Lindluimeriana,  one  Griscbachii 
and  twenty  Ttxana,  When  we  deduct  from  the  rest  those  which 
had  already  been  described,  more  than  half  of  all  the  new  species 
got  names  which  mean  nothing  mo'-e  than  a  cheap  compliment, 
worthless  to  a  true  scientist.  The  owners  of  the  three  above-men- 
tioned {personal  names  are  botanists  indeed  (whether  most  deserving 
I  am  not  competent  to  decide),  but  how  often  has  a  species  to 
bear  the  name  of  a  man  who  finds  a  new  species  as  a  blind  hen 
finds  a  grain,  or  the  name  of  the  military  commander  of  an  expe- 
dition the  collecting  botanist  was  a  member  of,  or  the  name  of  a 
friend  of  the  species  maker,  whose  connection  with  the  object  is 
looser  yet.  The  most  awkward  thing  is  that,  when  a  botanist 
mistakes  a  really  new  sjxjcies  for  a  known  one,  his  mistake  is 
rewarded  by  giving  his  name  to  the  same  new  species  which  he 
did  not  recognize  as  such. 

'  Many  are  cilled,  but  few  cho««en. 
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There  is  another  point  in  which  I  do  not  agree  with  the  estab- 
lished rules  :  that  is  the  right  of  priority,  which  the  author  of  the 
**  Walks "  wishes  to  be  extended  even  to  wrongly  spelled  or 
ungrammatical  names.  This  right  of  priority  is  the  real  source 
of  premature  pubhcations  and  of  the  accumulation  of  synonyms. 
For  example :  Bertoloni,  a  respectable  Italian  botanist,  professor 
in  Bologna,  receives  a  number  of  Alabama  plants ;  he  describes 
and  names  many  new  species  which  are  known  and  named  before. 
The  trouble  is,  he  is  not  enough  acquainted  with  the  North 
American  flora  and  too  hasty  to  leave  the  publication  of  new 
American  species  to  an  American  author,  who  has  at  his  disposi- 
tion a  greater  quantity  of  specimens,  which  are  necessary  for  a 
correct  description.  Now  amongst  those  plants  was  perhaps  a 
single  poor  specimen  of  Pctalostamon  cor^'inbosiim.  Instead  of 
laying  it  aside  he  describes  it  as  the  t>'pe  of  a  new  genus  i^Gcrve- 
sia)  in  the  order  of  Composita^.  How  often  in  the  same  way  we 
see  a  man  who  is  not  master  of  the  synopsis,  who  does  not  know 
what  is  known,  push  his  name  before  the  scientific  public,  not 
from  zeal  for  science,  but  from  desire  to  see  his  "  mihi"  behind  a 
new  created  species.  Then  true  scientists  have  the  trouble  to 
clear  the  stable. 

To  meet  the  case  at  once  there  should  be  appointed  an  inter- 
national committee,  an  Areopagus,  in  which  the  most  prominent 
botanists  should  decide  on  the  value  of  each  specific  name.  Free 
competition  would  be  left  open,  but  the  author  of  a  name  would 
have  the  risk  of  refusal.  Better  yet — we,  the  humble  mortar 
carriers,  should  give  over  to  the  masters  of  systems  all  the  peb- 
bles and  diamonds  we  find,  and  leave  to  them  the  task  of  assort- 
ing. The  arena  of  science  is  wide,  and  there  is  chance  enough  to 
search  for  laurels  outside  of  systematic  botany. 

And  now  one  word  about  wrongly  spelled  or  ungrammatical 
names.  The  Parisian  congress  has  acknowledged  the  right  to 
correct  such  bad  names,  and  that  is  right.  The  best  scholar  may 
inadvertently  make  a  mistake,  and  he  will  not  be  offended  by 
being  corrected.  It  is  right  to  read  Astragalus  aborigininn 
instead  of  aborigcnorum,  and  Scytoiiana  simplex  instead  of  sim- 
plice, — Fred.  Brendel, 

AspiDiUM  BOOTTii  TucKERMAN. — As  the  following  note,  pre- 
pared for  my  Catalogue  of  the  "  Davenport  Herbarium  "  of  North 
American  Ferns,  is  supplementary  to  my  paper  on  ''Aspidiuvi 
spinidosum  Swz.,  and  its  varieties,"  published  in  the  Naturalist  for 
November,  1878,  I  offer  it  here  in  advance  of  publication. 

In  my  paper  on  *'Aspidium  spimdosnm  Swz.,  and  its  varieties  " 
(Amer.  Nat.,  1.  c.)  I  was  led  to  consider  A,  boottii  Tuck- 
erman  and  A,  remotinn  Braun  as  identical,  by  an  examination  of 
a  specimen  of  the  latter,  at  Cambridge,  from  Braun's  herbarium, 
and  to  credit  Braun's  name  with  being  the  oldest,  on  the  authority 
of  remarks  in  Hooker's  "  British  Ferns,"  t,  22,  but  since  the  pub- 
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lication  of  my  paper  I  have  endeavored  to  learn  the  exact  date  of 
the  publication  of  Braun's  name,  with  the  following  result : 

The  record,  so  far  as  it  appears  from  all  accessible  authorities, 
is,  that  in  1834  Braun  first  discovered  in  a  mountain  valley  near 
Baden  specimens  of  a  fern,  growing  with  Aspidium  filix-mas  and 
A,  spinulosum  {liilaiatum)  that  he  at  first  referred  to  Aspidium  rigi- 
dum  as  a  variety  of  that  species  (var.  ranotutn),  but  which  he 
afterward  designated  as  a  species,  under  the  name  of  Aspidium 
remohim.  I^ter  he  appears  to  have  regarded  it  as  a  hybrid  form 
between  A,  filix-mas  and  A,  spinulosum,  but  finally,  according  to 
Milde  (F*!!.  Eur.  ct  Atl.,  1867).  considered  it  a  form  o{  Aspidium 
filix-mas. 

Braun,  however,  does  not  appear  to  have  published  any  descrip- 
tion, and  unless,  as  Mr.  Watson  suggests,  he  may  have  given  the 
name  previously  in  some  catalogue  of  the  Lipsic  Garden,  the 
name  Aspidium  remotum  does  not  appear  until  about  1850,  when 
it  occurs  for  the  first  time  in  '*  Verjiingung,"  Freiburg,  1849-50. 

On  the  other  hand,  Tuckerman's  name  and  description  was 
published  in  Hovcys  Magazine  for  1843,  which  entitles  it  to  the 
right  of  priority,  and  justifies  my  retaining  it  on  stronger  grounds 
than  those  given  in  my  paper  on  A,  spinulosum. 

The  question  of  identity,  however,  still  remains  in  doubt.  The 
two  ferns  have  generally  been  regarded  as  identical,  by  English 
authors,  but  Milde  held  the  opinion  (Nova  Acta,  1858)  that  J. 
remotum  had  nothing  whatever  in  common  with  A.  boottii,  and  as 
his  opinion  was  based  on  a  careful  study  of  the  anatomy  of  the 
two  plants,  it  is  entitled  to  the  very  highest  consideration. 

In  the  face  of  the  opinion  of  so  careful  and  thonnigh  an  in- 
vestigator as  Milde,  it  is  extremely  unsafe  for  any  one  to  hazard 
an  opposite  opinion,  without  a  most  careful  and  searching  investi- 
gation, conducted  on  the  same  principles  as  those  niaJe  by  that 
eminent  cryptogamic  botanist;  but  1  cannot  forbear  expressing 
the  opinion  that  some  of  the  external  characters  pointed  out  by 
Milde  a«5  separating  the  two  ferns,  are  not  altogether  reliable,  as, 
for  example,  the  comparative  length  of  the  stipe,  the  chafTiness, 
or  stoutness  of  the  rachis.  and  the  degree  of  pinnation  in  the 
frond,  all  of  which  characters  certainly  vary  greatly  in  different 
specimens  of  -/.  boottii. 

The  difference,  however,  pointed  out  in  the  number  of  fibre- 
bundles  in  the  stipe  of  ^1.  remotum  (7)  as  compared  with  the  simi- 
lar structure  of  the  stipes  in  A.  spinulosum  and  its  forms  (5  fibre- 
bundles)  is  a  most  important  one,  and  one  not  to  be  lightly  over- 
looked. 

According  to  Milde,  also,  the  indusium  in  A.  remotum  is  with- 
out glands,  whereas  in  A.  boottii  the  indusium  is  finely  glandular. 
But  as  these  glands  frequently  disappear  early,  and  are  not  always 
present  after  the  indusium  contracts,  we  cannot  tell  how  much 
importance  to  attach  to  Milde's  statement,  without  knowing  ex- 


1 88  General  Notes.  [March, 

actly  in  what  state  his  specimens  were  when  examined.  Milde, 
himself,  in  another  part  of  the  same  work,  when  speaking  of  A, 
spinulosum  and  dilatatum^  apparently  regarded  the  presence  or 
absence  of  glands  on  the  indusium  as  unimportant. 

1  shall  discuss  this  question  more  fully  hereafter;  for  the  pres- 
ent I  can  only  say  that  the  specimen  of  A,  remotum  at  Cambridge, 
from  Braun's  herbarium — the  ticket  is  apparently  in  Braun*s 
handwriting  and  bears  date  '*Aulich,  Sep.  1859  " — appears  to  me 
identical  with  o\xx  A,  boottii  I  If  detached  from  the  sheet  and 
sent  out  for  that  fern,  it  would  be  generally  received  without 
question. 

But  in  whichever  way  the  question  of  identity  is  finally  decided, 
its  determination  either  way  cannot  affect  the  position  of  Tucker- 
man's  name,  which  dates  with  Braun's  earliest  name  {Aspidium 
rigidum,  var.  nmotum,  A.  Br.  in  Dcell's  Rheinische  Flora,  1843) 
and  is  the  oldest  specific  name  on  record.  The  name  Aspidium 
boottii  Tuckerman,  therefore,  must  remain  undisturbed. 

I  am  greatly  indebted  to  Mr.  Sereno  Watson,  of  Cambridge, 
and  to  Prof.  Eaton,  for  their  kindness  in  aiding  me  to  look  up 
authorities.  (Geo.  E.  Davenport  in  Catalogue  of  the  "  Davenport 
Herbarium  "  of  North  American  Ferns,  Mass.  Hor.  Soc.  ined. 
Medford,  Mass.,  Jan.,  1879.) 

Remarks — In  my  paper  on  Aspidium  spinulosum  I  was  inad- 
vertently led  into  two  errors  of  authority  that  I  wish  to  correct 
here.  Aspidium  spimdosum  var.  dilatatum  and  A.  spinulosum  var. 
boottii  should  both  be  followed  by  Gray  as  authority,  in  place  of 
**  D.  C.  Eaton  in  Gray's  Manual." 

Botanical  News. — Sir  J.  Hooker,  in  his  recent  address  to  the 
Royal  Society,  refers  to  the  remarkable  theory  of  Schwendener, 
now  ten  years  old,  affirming  that  the  lichens  consist  of  ascomy- 
cetal  fungi  united  in  a  commensal  existence  with  algae.  Indeed 
Stahl  has  manufactured  such  lichens,  as  Endocarpon  and  Thelidium 
by  juxtaposition  of  the  appropriate  algae  and  fungi.  That  minute 
plants  (Bacillus)  may  occasion  disease  is  apparently  shown  by  the 
fact  that  the  dried  blood  of  horses  that  had  died  of  the  '*  Loodi- 
ana  fever,"  in  India,  on  being  sent  to  England,  there  afforded  seed 
from  which  a  crop  of  Bacillus  anthracis  has  been  grown,  which 
justified  its  distant  pathological  origin  by  reproducing  the  disease 
in  other  animals. 

That  gigantic  undertaking,  the  Flora  of  Brazil,  begun  by  Von 
Martius,  is  now  being  carried  on  by  Eichler  of  Berlin,  under  the 
liberal  auspices  of  the  Emperor  of  Brazil.  A  little  over  a  year 
ago  Bentham's  Flora  of  Australia  was  completed.  It  describes 
eight  thousand  species  of  plants. 

Mr.  A.  W.  Bennett  contributes  to  Nature  an  account  of  the  ex- 
periments of  Rev.  G.  Henslow  on  the  absorption  of  water  by  the 
leaves  of  plants,  forming  a  sequel  to  and  confirming  those  of 
Boussingault.    That  plants  absorb  water  by  their  leaves,  and  that 
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gardeners  should  fherefore  continue  to  water  plants  by  sprinkling 
their  leaves,  seem  well  established  facts. 

The  bulletin  of  Haydcn*s  U.  S.  Geological  Survey,  Vol.  iv,  No. 
4.  contains  a  catalogue,  by  Prof  J.  W.  Chickering,  of  Phainogam- 
ous  and  vascular  Cryptogamous  plants  collected  during  the 
summers  of  1873  and  1874,  in  Dakota  and  Montana,  along  the 
forty-ninth  parallel,  by  Dr.  Elliott  Coues,  U.S.A. ;  with  which  are 
incorporated  those  collected  in  the  same  region  at  the  same  time, 
by  Mr.  George  M.  Dawson. 

Trimen's  yournal  of  Botany  contains  articles  on  a  monandrous 
Cypripedium.  by  S.  L.  M.  Moore,  and  a  further  note  on  the  struc- 
ture of  Composites,  by  M.  T.  Masters.  Braun*s  article  on  the 
vegetable  remains  in  the  Egyptian  museum  at  I^rlin,  is  translated 
from  the  Zeitschrift  (lir  Ethnologic,  the  first  part  apf>earing  in  the 
January  number. 

The  Bulli'tin  of  the  Torrey  Botanical  Club  contains  an  account 
among  other  notes,  by  Prof  Gray,  of  a  sporting  Trillium  grandi- 
fiontm,  and  of  an  Agaricus  with  the  odor  of  chlorine,  by  C.  F. 
Austin. 

In  the  Botanical  Gazette  G.  Vascy  describes  a  new  Panicum, 
P,  littorale  from  Mobile.  J.  M.  Coulter  contributes  an  article  on 
the  flora  of  Northern  Indiana. 

ZOOLOGY. » 

Note  on  the  IIairv-tailed  Mole,  Scalops  breweki  of 
ACTiioRs. — The  earliest  description  of  a  mole,  referable  to  the 
genus  Scapanus  and  to  the  species  subsequently  named  "  Scalops 
brcivcrii  by  Bachman,  is  that  given  by  Harlan,  Fauna  Americana, 
1825,  p.  43,  under  the  name  of  Talpa  europea — he  wrongly  sup- 
posing that  it  was  the  common  mole  of  Europe.  He  does  not 
state  whether  he  described  an  American  or  a  European  specimen ; 
and  the  general  drift  of  his  remarks  indicates  that  he  compiled. 
at  least  in  part,  from  some  staple  description  of  Talpa  europea. 
But  it  is  evident  that  he  really  had  in  view  an  American  mole, 
which  he  recognized  as  distinct,  both  generically  and  specifically, 
from  our  common  Scallops  aquaficus. 

That  this  is  no  other  than  the  Scapanus  is  shown  by  the  den- 
tal formula  of  forty-four  teeth,  which  is  applicable  neither  to 
Scalops  nor  to  Talpa ;  and  the  rest  of  his  description  is  incom- 
patible in  no  respect  with  Scalops  **lfre:vin\"  which  so  closely 
resembles  Talpi  europea  in  sujx^rficial  appearance  that  it  has  not 
seldom  been  mistaken  for  the  latter.  That  there  is  no  doubt  in 
the  case  is  further  witnessed  by  Audubon  and  Bachman,  who 
stale  (Quad.  N.  A.  in,  p.  219)  that  "Harlan  had  described  the 
skull  of  the  species  we  have  since  described  and  figured  as 
Scalops  hrciceni,  having  forty-four  teeth,"  &c. 

In  connection  with  this  description,  Harlan  published  William 

'The  (Icpnrtinents  uf  <JrnithoIo^  and  Mairnialo^^  are  conducted  by  Dr.  EluotT 
CoUES.  U.  S.  A. 
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Bartram's  MS.  name,  "  Talpa  amertcanay  which  thus  antedates 
the  trivial  name  **breweri'*  of  Bachman.  It  therefore  becomes 
necessary  to  know  the  hairy-tailed  mole  as  Scapanus  aviericanus. 
— Elliott  Coues,  Washington,  D,  C. 

The  Clover-seed  Fly,  a  new  Insect  Pest. — At  the  annual 
meeting  of  the  N.  Y.  State  Agricultural  Society,  held  at  Albany 
in  January  last,  J.  A.  Lintner,  of  the  State  Museum  of  Natural 
History,  read  a  paper  in  which,  among  other  injurious  insects 
recently  observed,  he  gave  an  account  of  the  larvae  of  an  insect 
which  had  been  discovered  two  years  ago  in  several  localities  in 
Eastern  and  Northern  New  York,  hidden  within  the  seed-pods 
of  the  red  cXower  (Trifolium pratense)  and  destroying  the  seeds. 
The  perfect  insect  had  not  yet  been  seen,  but  the  examination  of 
the  larva  showed  it  to  belong  to  the  Cecidomyidae,  and  in  all 
probability  very  nearly  allied  to  the  wheat-midge,  Cecidomyia 
destructor.  A  description  of  the  larva  was  given  under  the  name 
of  Cecidomyia  trifolii  n.  sp. 

The  range  of  this  insect's  depredations  or  the  extent  of  its 
ravages  was  as  yet  unknown.  In  some  localities  in  the  western 
counties  of  the  State  of  New  York,  the  clover  was  so  infested 
with  it  last  year  that  it  was  worthless  for  seed.  It  is  believed 
that  the  not  infrequent  failure  heretofore  reported  of  the  clover- 
seed  crop  throughout  the  country,  which  has  been  ascribed  to 
imperfect  fertilization  of  the  blossoms  and  various  other  causes, 
has  been  the  result  of  the  secret  operations  of  this  little  insect. — 
y.  A.  Lintner, 

The  English  Sparrow  and  our  Native  Song-Birds. — ^The 
introduction  of  the  English  sparrow,  and  the  substantial  disap- 
pearance of  the  smaller  song-birds  from  our  cities  and  villages, 
have  been  nearly  coincident  in  point  of  time,  but  it  does  not  fol- 
low that  they  are  connected  as  cause  and  effect.  The  imported 
bird  is  just  making  its  appearance  in  the  smaller  villages  of  North- 
ern Ohio,  where  it  finds  the  territory  substantially  unoccupied. 
Our  native  songsters  disappeared  from  these  localities  before 
they  came  in  contact  with  the  intruders.  The  house  wren,  the 
summer  yellow-bird,  the  blue-bird,  the  greefl-finch,  song-sparrow, 
chipping-sparrow,  and  the  vireos,  were,  a  few  years  ago,  abundant 
in  all  these  villages ;  now,  but  few  of  them  are  seen  during  the 
season.  The  robin  is  as  abundant,  and  as  great  a  plunderer  of 
our  small  fruits  as  ever.  The  Baltimore  oriole  remains.  The 
cedar-birds  come  for  their  feasts  upon  the  apple-blossoms  in  the 
spring,  and  upon  the  cherries  in  their  season.  The  slate-colored 
snow-bird  takes  up  its  winter  quarters  with  us,  and  the  crow 
black-bird  and  the  cat-bird  build  their  nests  in  our  ornamental 
trees. 

It  can  not  be  supposed  that  the  native  songsters  retire  in  antici- 
pation of  the  intrusion  of  their  foreign  cousins,  and  some  other 
cause  for  their  disappearance  must  be  sought. 

In  this  neighborhood,  the  want  of  appropriate   nesting-places 
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is  a  sufficient  explanation.  The  forests  are  now  all  enclosed,  and 
constitute  a  part  of  the  pasture  lands.  The  undergrowth  and 
thick  masses  of  shrubs,  brambles,  and  creepers  have  disappeared; 
the  most  of  our  little  swamps  are  reclaimed ;  and  as  these  changes 
have  occurred  in  the  forest  and  field,  fashion  has  prescribed  a 
smooth  Iawn»  with  scattered  trees  and  clumps  of  summer  bedding 
plants  around  our  dwellings,  in  place  of  the  thick  masses  of  shrub- 
bery which  were  cultivated  a  few  years  ago.  And  it  is  the  birds 
which  found  their  nesting-places  and  their  food  supplies  in  this 
shrubbery  and  undergrowth  which  have  most  thoroughly  disap- 
peared. 

The  robin  finds  good  nesting-places  and  an  abundance  of  sum- 
mer food ;  the  Baltimore  oriole  suspends  its  nest  from  the  droop- 
ing branches  of  the  elm ;  and  both  these  birds  are  content  to 
remain  with  us.  In  the  forest  and  field,  where  the  English  spar- 
row does  not  intrude,  the  thrushes,  the  warblers,  the  fly-catchers, 
finches,  and  black-birds  arc  by  no  means  as  abundant  as  formerly. 
Their  nesting-places  arc  greatly  restricted,  their  food  supplies 
diminished,  and  they  find  no  thick  copses,  under  the  cover  of 
which  they  delight  to  hide  themselves,  and  in  which  so  many  find 
a  large  part  of  their  supplies  of  food.  Their  nests  are  more  ex- 
posed, and  their  life  is  made  uncomfortable  by  these  changed  con- 
ditions, and  they  are  driven  to  seek  homes  more  congenial  to  their 
habits. 

A  care  for  our  forest  reserves,  which  will  protect  them  from  the 
intrusion  of  domestic  animals,  and  permit  the  renewal  of  the  dense 
undergrowth  which  has  been  destroyed,  and  the  culture  of  thick 
masses  of  shrubbery  about  our  dwellings,  will  secure  a  return  of 
the  exiles,  and  perhaps  a  contest  for  the  occupancy  with  the  im- 
ported birds.  We  shall  then  learn  whether  they  can  dwell  to- 
gether in  amity  or  not. — J/.  C  Read,  Hudson,  Ohio, 

ANTHROPOLOOY. » 

H Abel's  Account  of  Anxient  Guatemalan  Sculptures. — 
The  Smithsonian  Institution  will  issue,  in  a  few  days,  an  illus- 
trated pamphlet  of  eighty-six  pages,  by  Dr.  Habcl,  upon  a  won- 
derful series  of  sculptures  from  Santa  Lucia  Cosumalhuapa, 
Guatemala,  near  the  capital.  It  is  impossible,  in  a  brief  note  to 
epitomize  a  work  of  such  great  merit.  We  give  a  few  of  the 
concluding  remarks  of  Dr.  I  label  in  his  own  words : 

"These  sculptures  of  Santa  Lucia  Cosumalhuapa  are  to  me 
the  most  interesting  of  the  kind  that  have  been  preserved  of  the 
ancient  inhabitants  of  America,  furnishing  as  they  do,  unequivo- 
cal proof  of  the  advanced  culture  to  which  their  constructors 
had  attained.  Those  found  in  other  localities  represent  either 
single  individuals,  or  groups  in  which  the  relations  are  obscure ; 
but  the  bas-reliefs  of  Santa  Lucia  in  every  case  but  one  present 

^Edited  by  Prof.  Oris  T.  Mason,  Columbian  College,  Washington,  D.  C. 
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scenes  in  which  there  are  generally  two  actors,  one  of  them  being 
a  mythological  personage.  We  are  introduced  into  the  very  feel- 
ings and  thoughts  of  the  people,  and  learn  much  of  their  modes 
of  living. 

"  We  are  enabled  to  decide  the  progress  of  a  people  by  the  per- 
fection to  which  they  had  carried  the  useful  arts,  by  the  advance- 
ment which  they  had  made  in  the  fine  arts  and  in  scientific  knowl- 
edge, by  their  religious  conceptions,  and  by  their  language,  in- 
cluding the  methods  of  representing  it.  A  comparison  of  these 
also  acquaints  us  with  those  things  which  different  peoples  have 
in  common.  Let  us  therefore  compare  the  sculptures  of  Santa 
Lucia  with  those  of  other  parts  of  America  in  these  four  particu- 
lars, in  order  that  we  may  perceive  the  resemblances  between 
their  fabricators,  if  any  exist,  and  form  some  opinion  of  their  com- 
parative status  in  culture. 

"As  regards  the  useful  arts,  when  we  consider  the  hardness  of 
the  material,  a  dark  gray  porphyry  from  the  volcano  of  Acate- 
nango,  we  are  convinced  that  the  Santa  Lucian  sculptors  used 
tools  of  great  perfection.  The  advancement  of  technical  skill  is 
further  attested  by  the  variety  of  manufactures  represented  in  the 
sculptures,  such  as  wood-carving,  textile  fabrics,  shell  and  metil 
work,  leather  work,  carved  stones,  etc.  The  elevated  character 
of  these  products  of  industry  is  attested  by  the  uses  to  which 
they  were  put.  With  the  exception  of  sculptures  nine  and  four- 
teen, there  is  scarcely  anything  which  indicates  clothing  merely. 
Nearly  every  article  which  is  attached  to  the  body  is  an  orna- 
ment, although  the  drapery  suspended  from  the  girdle  may  have 
been  introduced  to  hide  the  genital  organs.  The  foot  also  may 
be  said  to  derive  some  slight  protection  from  its  ornamented  san- 
dal. The  neck,  arms,  body,  and  legs,  however,  are  adorned  and 
not  clothed.  The  ornaments  of  the  head,  and  especially  those  of 
the  hair,  arc  extremely  profuse,  reaching  often  to  the  ground.  It 
is  worthy  of  notice  that  no  part  of  the  body  is  mutilated  for  the 
sake  of  beauty,  excepting  the  lobe  of  the  ear,  which  even  in  our 
enlightened  age  serves  the  ladies  as  a  means  of  perpetuating 
barbarism. 

"Again,  the  variety  of  forms  in  the  same  object  is  an  indication 
of  progress.  The  headdresses  are  greatly  varied.  In  one  in- 
stance it  is  a  crab,  in  another  entwined  serpents,  and  in  others  it 
is  so  complicated  as  to  remind  us  of  the  fashions  in  highly  enlight- 
ened nations.  The  most  lavish  care  was  bestowed  on  the  hair, 
which  in  vjry  few  cases  indeed  appears  without  ornament,  even 
on  the  heads  of  immolated  victims.  The  method  of  ornamenta- 
tion seems  to  have  indicated  the  social  position  of  the  wearer. 
The  hair  is  at  times  adjusted  to  resemble  a  wig,  but  is  generally 
braided  with  ribbons,  adorned  with  rings,  etc.,  and  reaches  in  cues 
to  the  shoulders  and  below  them.  Other  yet  more  complicated 
ornaments  reach  to  the  ankles,  and  even  trail  upon  the  ground, 
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ending  in  some  animal  form,  as  an  eagle,  American  tiger,  or  a  fish. 
One  of  these  ornaments  which  is  met  with  \vi  every  case  is  in  the 
form  of  a  sheathed  scimitar. 

"  Til  is  variety  is  again  noticable  in  the  ornamentation  of  the 
ear,  which  assume  the  form  of  rings,  embossed  disks,  tassels,  etc , 
and  of  the  neck,  which  may  be  a  single  band,  a  double  collar,  a 
ring  with  pendant  tassel,  or  a  necklace  of  many  rows  of  beads  or 
stones. 

"  Generally  the  wrist  of  but  one  hand  is  adorned  with  a  bracelet, 
which  is  either  made  of  some  textile  fobric  or  consists  of  rows  of 
stone  or  metal  beads.  The  other  hand  is  inclosed  in  a  human 
skull  or  in  that  of  a  fierce  animal.  If  these  are  the  skulls  of  im- 
molated victims,  we  have  here  the  evidence  of  the  sacrifice  of 
animals  as  well  as  of  human  beings. 

"  The  waist  above  the  hip,  is  surrounded  by  a  broad  stiffgirdle, 
the  upper  portion  which  stands  off  from  the  body.  On  the  back 
part  of  it  is  usually  seen  the  head  of  a  ferocious  animal  with 
open  jaws  replaced  in  one  instance  by  a  human  head.  From  the 
lower  edge  of  the  forepart  of  the  girdle  descend  two  kinds  of 
sashes,  the  one  surrounding  the  thighs,  the  other  tied  in  a  bow- 
knot  in  front.  The^  material  of  these  sashes  varies  greatly.  In 
one  instance  it  appears  to  consist  of  leaves  and  (lowers  ;  in  another, 
that  of  the  priest,  it  is  replaced  by  a  serpent.  A  twisted  band 
tied  in  a  bow  replaces  the  girdle  on  the  waists  of  the  immolated 
victim. 

"  The  ornamentation  of  the  leg  deserves  especial  attention  A 
band  with  pyriform  pendant  encircles  the  right  leg  below  the  knee. 
A  single  pendant  is  attached  to  the  band  in  all  cases,  excepting 
that  of  the  person  sitting  on  a  throne,  where  the  entire  lower  edge  of 
the  band  visible  is  occupied  by  six  pendants.  From  this  circumstance 
this  person  is  supposed  to  have  been  the  chief,  or  grand  master 
— to  use  a  heraldic  term^-of  an  order  of  which  the  otlurs  were 
simply  knights  or  laymen.  The  occurrence  of  the  same  orna- 
ment on  the  neck  of  the  figure  supposed  to  represent  the  sun,  in- 
dicates that  an  order  may  have  existed  in  honor  of  the  sun,  and 
the  members  thereof  may  have  been  knights  of  the  sun,  who  had 
their  counterpart  in  the  Virgins  of  the  Sun  in  Peru. 

"  This  instance  of  wearing  a  badge  on  the  leg  below  the  knee  is 
remarkable  in  its  resemblance  to  the  Order  of  the  Garter  in  luig- 
land.  It  is  impossible  to  suppose  that  one  people  imitated  the 
other,  but  we  have  here  a  striking  illustration  of  the  develop- 
ment of  similar  thoughts  and  ideas  in  individuals  and  na- 
tions widely  separated  in  time  and  space.  This  is  further  im- 
pressed in  the  fact  that  these  knights  only  wore  their  distinctions 
on  high  and  festive  occasions,  or  when  adoring  their  gods ;  while 
on  ordinar)*  occasions,  as  with  the  sick  man,  a  simple  rosette 
takes  the  place  of  the  badge. 

••  The  protection  of  the  feet  is  greatly  diversified.   E-xceptionally 
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both  feet  are  nude,  but  generally  the  bottom  of  one  or  both  feet 
is  protected  by  a  sole,  which  is  rolled  up  more  or  less  to  cover 
the  upper  part  of  the  foot.  The  toes,  with  few  exceptions,  remain 
unprotected,  and  in  no  instance  is  the  covering  of  both  feet  alike. 

"  We  come  now  to  speak  of  the  artistic  taste  of  the  sculptors 
of  Santa  Lucia  as  an  indication  of  the  superior  culture  of  the 
people  to  whom  they  belonged.  In  the  representation  of  natural 
forms  we  attribute  the  highest  culture  to  those  people  who  imi- 
tate nature  most  closely  in  her  best  manifestations.  For  this  rea- 
son we  should  attribute  to  the  ancient  Greeks  a  very  high  degree 
of  culture  if  we  had  received  no  other  knowledge  of  their  civili- 
zation excepting  the  relics  of  their  works  of  art,  which,  when 
attempting  to  imitate  nature,  avoid  all  grotesqueness  and 
caricature. 

"  In  the  sculptures  of  Santa  Lucia  the  human  form  stands 
before  us,  not  with  ill-proportioned  features,  but  in  regular  outline 
combined  with  marked  expression  of  the  countenance.  The 
observance  of  these  details  proves  a  diligent  study  of  the  human 
body.  That  which  does  appear  as  grotesque,  must  not  be  attrib- 
uted to  a  crude  conception  or  to  want  of  skill,  but  to  the  orna- 
mentation, which  has  a  barbarous  luxuriance.  If  we  examine 
the  heads  in  the  sculptures  of  Santa  Lucia*  we  shall  find  that 
while  they  all  possess  the  cur\ed  nose  so  characteristic  of  the  abo- 
rigines of  America,  they  have  no  stereotyped  forms ;  on  the  con- 
trary, this  feature  varies  with  the  expression  of  the  face,  so  as  to 
individualize  each  person  represented.  Some  of  the  faces  are 
attractive  on  account  of  the  quiet  expression  of  their  features ; 
and  one  especially  approaches  very  nearly  to  our  sense  of  beauty. 
The  engraving  hardly  does  justice  to  the  original. 

"  Again,  just  as  each  art  passes  through  several  stages  in  its  pro- 
gress to  perfection,  so  among  all  arts  there  is  the  same  gradation. 
Thus  lyric  and  didactic  poetry  are  assigned  a  lower  place  than 
epic  poetry,  and  the  drama  is  the  most  elevated  of  all.  Dramatic 
conception  can  originate  and  be  cultivated  only  by  a  people  who 
have  passed  the  other  stages.  The  monoliths  of  Santa  Lucia 
show  that  their  authors  had  cultivated  the  poetic  sentiment  as 
well  as  sculpture ;  for,  not  only  do  we  find  that  they  had  statuary 
as  well  as  low  reliefs,  but  we  have  evidence  of  the  degree  of 
poetical  elevation  to  which  they  had  attained.  All  of  the  scenes 
represented  are  dramatic,  and  four  of  them  are  allegorical.  In  the 
two  sculptures  representing  sick  men,  the  individuals  are  doubt- 
less of  high  standing.  One  of  them  is  visited  by  death  in  the 
shape  of  a  skeleton,  who  draws  the  attention  of  the  sick  man  to 
the  fact  of  his  having  lived  for  a  number  of  years,  indicated  by 
the  signs  for  numerals,  and  that  it  is,  therefore,  time  for  him  to 
depart.  In  the  other  case,  the  sick  man  is  visited  by  the  medicine 
man  in  the  guise  of  a  deer,  and  reminded  of  the  moderate  number 
of  years  he  has  lived,  as  indicated  by  the  numeral  signs.  This 
news  would  cheer  him  with  the  hope  of  recovery. 
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"  In  each  of  the  other  two  allegorical  sculptures,  a  human  being 
is  devoured  by  a  bird — perhaps  the  Bird  of  the  Sun — ^as  it  wears 
the  image  of  the  sun  on  the  breast  This  myth,  again,  has  arisen 
independently  in  many  lands. 

"  The  advancement  of  a  people  is  also  said  to  be  measured  by 
their  religious  conceptions.  If  we  inquire  into  the  stage  which 
the  evolution  of  the  religious  sentiment  had  reached  among  the 
people  of  Santa  Lucia,  we  shall  find  that  they  were  passing  from 
the  adoration  of  the  sun  and  other  heavenly  bodies  to  the  worship 
of  men — Anthropomorphism.  Among  the  deities  in  the  sculp- 
tures can  still  be  found  the  sun  and  moon,  but  both  represented 
with  human  forms.  The  entire  body  is  not  given,  but  only  the 
upper,  nobler  part  In  the  images  of  the  deities  are  preserved 
the  natural  hunian  features,  not  disfigured  by  any  addition  of 
animal  organs  or  fantastic  attributes. 

"  The  sculptures  prove,  alas !  that  human  sacrifices  were  prac- 
tised by  their  makers.  The  mode  of  immolation  was  peculiar. 
It  was  not  the  entrails  of  the  victims  which  were  dedicated  to  the 
gods,  nor  the  heart  torn  from  the  breast  and  thrown  at  the  feet  of 
the  idol ;  but  we  see  here  the  noblest  part  of  the  body,  the  head, 
severed  and  presented  to  the  deity. 

"  Finally,  the  language  of  a  nation  and  the  methods  of  repre- 
senting it  arc  valuable  indications  of  their  status  in  culture.  The 
same  may  be  said  of  their  numeral  system. 

••  It  has  been  frequently  affirmed  that  the  aborigines  of  Amer- 
ica had  nowhere  arisen  high  enough  in  civilization  to  have  char- 
acters for  writing  and  numeral  signs ;  but  the  sculptures  of  Santa 
Lucia  exhibit  signs  which  indicate  a  kind  of  cipher  writing, 
higher  in  form  than  mere  hieroglyphics.  From  the  mouth  of 
most  of  the  human  beings,  living  or  dead,  emanates  a  staff  vari- 
ously bent,  to  the  sides  of  which  nodes  are  attached.  These 
nodes  are  of  different  sizes  and  shapes,  and  variously  distributed 
on  the  sides  of  the  staff,  either  singly,  or  in  twos  and  threes — the 
last  named  either  separated  or  in  shape  of  a  trefoil.  This  man- 
ner of  writing  not  only  indicates  that  the  person  is  speaking,  or 
praying,  but  also  indicates  the  very  words,  the  contents  of  the 
speech  or  prayer.  It  is  quite  certain  that  each  stafT,  as  bent  and 
ornamented,  stood  for  a  well-known  petition  which  the  priests 
could  read  as  easily  as  those  acquainted  with  a  cipher  dispatch 
can  know  its  purport.  Further,  one  may  be  allowed  to  conjecture 
that  the  various  curves  of  the  staves  served  the  purpose  of  strength 
and  rhythm,  just  as  the  poet  chooses  his  various  metres  for  the 
same  purpose. 

"  In  the  supplications  of  human  beings  this  stafT  and  its  knots 
have  a  simple  form,  in  the  speeches  of  death  the  bends  are  angu- 
lar ;  but  the  staves  emanating  from  the  deities  are  exceedingly 
complicated,  and  proceed,  not  from  the  mouth,  but  from  the  head 
or  neck.     To  the  variously  bent  and  ramified  staves  of  the  deities. 
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divers  flowers,  fruits,  and  mythological  emblems  are  attached  in 
addition  to  the  ordinary  nodes. 

"  Besides  the  modes  of  writing  just  mentioned  the  sculptures  ex- 
hibit another  method  of  representing  emotions  and  aspirations 
not  expressible  in  words.  It  consisted  in  wavy  ridges  or  lines 
originating  either  from  the  mouth  or  from  the  girdle  of  the  sup- 
pliant, and  uniting  at  the  upper  extremity,  or  separated  like  the 
conventional  sign  for  flames.  The  artists  of  Palenque  have  ex- 
pressed a  somewhat  similar  conception  by  a  figure  blowing  a 
horn,  from  the  end  of  which  proceed  similar  wavy  lines  to  de- 
signate cither  the  music  or  the  escaping  breath.  (Stephens,  Incidents 
of  Travels,  c.  ii,  354.)  Besides  these  methods  of  expressing 
thought  there  are,  as  before  mentioned,  hieroglyphics,  chiefly 
a  circular  ridge  inclosing  the  head  of  an  animal  or  a  pointed 
trefoil. 

**  In  regard  to  the  signs  for  numerals,  it  is  evident  that  the  radix 
of  their  system,  whatever  may  have  been  its  value,  was  repre- 
sented by  a  circle,  the  same  sign  indicating  zero  in  our  system. 
A  single  horizontal  line  may  be  taken  for  a  unit,  two  lines  inter- 
secting as  in  a  Roman  X,  some  other  value,  and  lines  shorter 
than  the  unit  may  be  taken  for  fractional  parts.  This  system  of 
recording  numbers  throws  some  light  on  the  question  whether 
the  ancient  inhabitants  of  Middle  America  had  any  intercourse 
with  the  civilized  nations  of  Europe.  Evidently,  if  by  accident 
or  design,  Egyptians,  Phoenicians,  Jews,  or  any  other  race  had 
imported  their  civilization  into  America,  some  traces  of  it  would 
be  exhibited  here. " 

Anthropological  News. — The  following  brief  notices  may  be 
of  interest  to  some:  In  the  Mittheiliingen  der  Anthropologischen 
Gesellschaft  in  Wien,  Dr.  M.  Much  has  a  paper  (pp.  203-273) 
upon  agriculture  among  the  ancient  Germans,  in  which  he  takes 
the  ground  that  the  ancestors  of  the  present  Germans  were  always 
a  settled  people  in  Germany.  The  paper  evinces  a  great  deal  of 
learning.  L'Evolution  Sociale  en  Occident  depuis  le  moyen  age 
jusqu  a  nos  jours,  by  P.  Lafitte,  Revue  Occuientale,  Nov.  1878, 
4  pp.  Essai  sur  Symbolique  Planetaire  chez  les  Semites,  H. 
Charency,  Revue  Linguistique,  1878.  Bericht  iiber  die  IX.  allge- 
meine  Versammlung  der  deutschcn  anthropologischen  Gesell- 
schaft, zu  Kiel,  12.-14.  Aug.  1878,  in  Correspondenz-Blatt,  No. 
10.  The  Races  of  European  Turkey:  Their  History,  Condition 
and  Prospects,  by  Edson  I.  Clark,  Dodd  &  Mead. 

Esquisse  d'une  Grammaire  Raisonnee  de  la  Langue  Aleoute. 
V.  Henry.  Rei'ue  Linguistique,  Oct.-Dec,  1878.  Aborigines  of 
the  Housatonic  Valley,  E.  W.  B.  Canning,  Magazine  of  American 
History,  T>QC.,  1878.  Oregon:  The  origin  and  meaning  of  the 
name, /(t/.,  Jan.,  1879.  The  Wanga  Plant  and  Voudooism,  Phila^ 
delphia  Medical  Times,  1878,  p.  539. 
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OEOLOOT  AND  PAL-fflONTOLOOY. 

MiNF.RAL  Wax  in  Utah. — Prof.  J.  E.  Clayton  of  Salt  L;ikc, 
has  recently  discovered  an  immense  deposit  of  mineral  wax  in 
Southern  Utah.  He  describes  it  as  sixty  miles  lonj^  by  twenty 
wide,  in  some  places  forming  a  bed  twenty  feet  thick.  It  con- 
tains more  or  less  clay  in  seams  and  layers.  Prof  Newberry 
finds  it  to  be  ozocerite,  and  Prof  Wurtz  has  obtained  from  the 
same  region  zietriskisitc. 

Merycopater  and  Hori-oiMiONEUs. — Having  recently  had  the 
opportunity  of  examining  the  entire  dentition  of  the  lower  jaw  of 
the  Hyopotamus  guyotianus  Cope,^  I  find  that  it  does  not  belong  to 
the  genus  to  which  I  referred  it,  but  to  an  allied  one,  which  ap- 
pears to  be  undescrit>ed.  It  differs  from  Hyopotamus^  having  but 
three  premolars  and  a  simple  diastema.  The  premolars  are  wide, 
and  the  last  has  four  crescentoid  cones,  as  in  the  first  true  molar 
(crowns  of  first  and  .second  lost).  Canine  well  developed,  com- 
pressed, anterior.  The  cones,  both  internal  and  external 
have  a  crcscentic  section.  The  inner  cones  are  convex  on  the 
inner  side  in  Gvlocus,  which  also  differs  from  this  form  as  does 
Hyopotamus^  in  the  simple  compressed  form  of  the  premolars. 
The  present  genus  may  be  called  Merycopater.  M.  guyotianus  was 
as  large  as  the  white-lipped  jK*ccary. 

Fine  sj)ecimcns  of  the  Maclucrodus  brachyops  Cojxr  (1.  c.  p.  lo), 
show  that  it  possessed  an  inferior  tubercular  tooth.  It  therefore 
belongs  to  the  genus  HoplopJioneus  Cope.  It  is  a  very  much  larger 
species  than  the  H.  oreodontis  Cope. — /:.  D.  Cope, 

The  Nature  of  Kozoon. — Dr.  Karl  Mobius  contributes  to 
Palarontographica  for  1878,  the  results  of  his  investigations  into 
the  structure  of  Kozoon  from  Canada.  He  used  specimens  re- 
ceived from  I)rs.  D.iwson  and  Carpenter.  As  an  expert  in  the 
study  of  recent  Foraminifera  {Rhhopoda),  Dr.  Mobius's  opinion 
carries  with  it  much  weight.  His  conclusion  is,  that  the  col- 
umns of  the  Kozoon  limestone  which  Carpenter  and  Dawson 
supposed  to  be  the  casts  of  a  canal  system  of  the  "  intermediate 
or  supplemental  skeletons,"  are  simply  casts  of  fissures  of  various 
and  unsymmetrical  shapes  having  no  resemblance  to  the  tubules 
of  any  organic  being.  They  are  mostly  flat,  and  fre<|u  ntly  in- 
terrupted. The  fibrous  material  found  between  the  serpentine  and 
the  calcareous  masses,  supposed  to  be  casts  of  the  canals  of  the 
walls  of  the  chambers  of  Kozoon,  such  as  exist  in  the  Forami- 
nifera, consists  of  prismatic  crystals  of  chr)\sotile.  Dr.  Mof>ius 
docs  not  believe  them  to  be  casts  of  tubes,  since  no  tube  walls  or 
interspaces  can  be  seen  by  high  powers  either  with  or  without 
polarized  light. 

The  AfiE  of  the  Laramie. — Prof    Schimi)er,    of  Strasburg, 

*  Pjlaeonto logical    IJullclin,   Jo,  p.  15,  I'rMCcci.  .Amer.  V\\\\.  Sn..  loi    Nuvcmlurr, 
IS78. 
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writes  to  Mr.  Lesquereux  to  this  effect  in   regard  to  the  fossil 
plants  of  the  Laramie  group  : 

"  I  do  not  cease  reviewing  and  studying  your  last  magnificent 
publications  which  have  given  to  phytopaleontology  an  immense 
forward  impetus.  *  Par  lesquelles  vous  avez  faite  faire  un  pas  im- 
mense a  la  paleophytologie.*  You  ask  me  to  express  my  opinion 
on  the  age  of  your  flora  of  the  lignitic.  It  seems  to  me  impossi- 
ble that  one  can  see  in  it  anything  else  than  a  tertiary  flora,  unless 
one  wishes  to  reverse  all  the  data  acquired  by  science  until  now. 
I  consider  this  flora  just  as  you  do,  as  truly  (franchement)  eocene, 
not  even  pliocene,  perhaps  contemporaneous  with  Mt.  Bolca  or 
eocene,  possibly  a  little  more  recent.  It  is  very  possible  that  in 
marine  strata,  intermediate  to  the  land  or  lignitic  deposits,  one 
may  find  remains  of  cretaceous  animals.  It  has  been  observed 
already  many  times  that  the  modification  to  which  the  inhabitants 
of  the  land  have  been  subjected,  do  not  accord  with  those  exhib- 
ited by  the  inhabitants  of  the  sea.  These  are  very  often  back- 
ward in  their  development,  and  this  is  quite  natural  from  the 
slower  action  of  the  climate  or  climatic  influence  upon  the  in- 
habitants of  the  sea  than  upon  those  of  the  land.  The  facies  of 
your  lignitic  vegetation  is  tertiary ;  it  is  impossible  to  change  that. 
Messrs.  the  geologists  have  to  decide  as  they  may  find  proper." 

On  the    Occurrence   of  a  Solid    Hydrocarbon   in  the 
Eruffive  Rocks  of  New  Jersey. — Mr.  I.  C.  Russell  states  that 
associated  with  the  sheet  of  trap  rock  known  as  the  First  Newark 
Mountain,  which  traverses  the  central  portion  of  the  Triassic 
formation  of   New  Jersey,   there  occurs  near  Plainfield,  at  an 
abandoned  copper  mine  on  the  western  slope  of  the  mountain — 
the  upper  surface  of  the  trap  sheet — an  amygdaloid  trap  passing 
into  a  metamorphosed   shale.      In  this  region  it  is  frequently 
impossible  to  distinguish  in  small  exposures  the  genuine  trap 
from  the  metamorphosed  shales  that  rest  in    contact   with   it. 
Many  of  the  cavities  in  the  amygdaloidal  rock  are  filled  with  a 
brilliant  jet  black  carbonaceous  mineral  resembling  very  closely 
the  albertite  of  New  Brunswick.     These  cavities  are  frequently 
tubular  in  shape  having  a  length  of  three  or  four  inches  and 
usually  a  diameter  of  about  a  quarter  of  an  inch.     Sometimes 
these  tubes  were  lined  throughout  by  infiltration,  with  a  coating 
of  quartz  or  calcite  a  line  or  two  in  thickness,  before  the  carbon- 
aceous material  was  introduced.    Above  the  amygdaloid  is  found 
a  metamorphosed  shale  which  still  retains  its  bedded  structure, 
and  in  places  presents  something  of  the  usual  reddish  color  of  the 
unaltered  shales.     This  altered  rock  is  traversed  in  various  direc- 
tions by  seams  and  fissures,  which  are  frequently  filled  with  the 
same  albertite-like  mineral.     Resting  upon  these  metamorphosed 
beds  occur  slates,  shales  and  sandstones,  which  contain  fossil 
fishes  and  a  considerable  abundance  of  obscure  vegetable  remains. 
It  seems  evident  that  these  organic  bodies  furnished  by  their 
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decomposition  the  carbonaceous  material  in  the  associated  rocks. 
The  heat  derived  from  the  slowly  cooling  injected  rocks  may 
have  played  an  important  part  in  this  process. 

The  mineral  whose  geological  occurrence  we  have  thus 
described,  gives,  when  subjected  to  chemical  tests,  almost  pre- 
cisely the  same  reactions  as  albertite.  It  is  insoluble  in  heated 
acids  and  alkalies,  and  is  but  sparingly  if  at  all  soluble  in  alcohol, 
ether  or  oil  of  turpentine.  Like  albertite,  also,  it  is  infusible,  but 
softens  by  heat  and  burns  with  a  yellow  flame,  emitting  an  agree- 
able odor.  It  gives  when  incinerated  a  little  less  than  0.10  per 
cent  of  ash. — Amer  Jour,  Sci,  and  Arfs,  August, 

The  Hudson  River  Group  at  Poughkeepsie. — As  the  result 
of  the  examination  of  the  Hudson  River  region  by  Profs.  Logan 
and  Hall,  these  gentlemen  traced  the  "  Hudson  River  Group"  as 
iar  as  Rhineback,  and  gave  that  as  its  eastern  boundary.  At  a 
June  meeting  of  the  Poughkeepsie  Society  of  Natural  Science, 
Prof  T.  Nelson  Dale  (who  has  temporarily  occupied  the  chair  of 
geology  at  Vassar  College)  reported  the  occurrence  of  fossils  in 
situ  in  the  college  grounds.  The  specimens  shown  and  presented 
by  him  to  the  society  were  LeptvBna  siricca,  an  Orthis  (undeter- 
mined) and  some  fragments  of  Kncrinites.  A  few  days  ago  Prof. 
Dale  and  the  secretary'  of  the  Poughkeepsie  Society  of  Natural 
Science,  Dr.  E.  H.  Parker,  made  a  careful  examination  of  the  rocks 
on  the  west  side  of  the  river,  opposite  Poughkeepsie,  and  about 
a  mile  back,  and  were  fortunate  enough  to  discover  large  quantities 
of  the  same  species  of  Bmchio{>ods  as  those  mentioned  above,  as 
well  as  some  excellent  specimens  of  what  appear  to  be  Fucoids, 
and  similar  to  what  Dana  figures  as  Buthotrcphis,  This  discov- 
ery would  seem  to  show  that  the  "  Hudson  River  Group  "  extends 
perhaps  as  far  as  the  Highlands. —  \V,  R,  Gerard. 

GBOGRAPHY  AND  TRAVELS.  > 

American  Geographical  Societv.  President's  Annual  Ad- 
dress.— At  the  meeting  of  this  Society  held  in  New  York,  Feb- 
ruary II,  1879,  the  President,  Chief  Justice  Daly,  delivered  his 
annual  address  in  which,  instead  of  giving  the  usual  summary 
of  the  progress  of  geographical  exploration  and  research  during 
the  past  year,  he  chose  as  his  subject,  "  The  History  of  Cartog- 
raphy, or  the  Progress  of  the  Art  of  Map-making  from  the  Earli- 
est Times  to  those  of  Mercator."  Cartographic  Art,  he  stated,  is 
probably  as  old  or  older  than  the  invention  of  the  alphabet,  and 
has  been  found  in  use  among  races  who  had  had  no  previous  con- 
tact with  civilized  man  nor  any  written  language.  The  Ksqui- 
maux  understood  the  charts  of  Parr\'  and  Ross  and  even  extended 
lines  of  coast  unknown  to  the  explorers.  The  North  American 
Indians  have  always  had  maps  which  were  serviceable  to  them. 

s  Edited  by  Ellis  II.  Vaknai  l,  Philadelphia. 
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The  earliest  thing  known  in  the  nature  of  a  map  is  the  ground 
plan  of  a  town  identified  as  that  of  Susa,  the  Shushan  of  the 
Bible,  a  city  of  remote  antiquity.  The  plan  is  supposed  to  be  as 
old  as  the  seventh  century  before  Christ  and  represents  with  mi- 
nute accuracy  the  details  of  the  town.  The  Egyptians  doubtless 
had  maps  and  some  general  idea  of  the  form  of  the  earth.  It  is 
from  the  Greeks  that  we  get  our  earliest  knowledge  of  maps. 
Strabo  says  that  Anaximander  (B.  C.  612)  was  the  first  who  re- 
presented the  world  on  a  map.  Parmcnides,  a  contemporary  of 
Herodotus,  is  said  by  Diogenes  Laertes  to  have  been  the  first  per- 
son who  asserted  that  the  earth  was  of  a  spherical  form  and  the 
same  idea  was  entertained  by  Socrates.  Strabo  credits  Parmen- 
ides  also  with  having  been  the  first  to  divide  the  globe  into  ^w(t 
zones,  or,  as  they  were  then  called,  climates.  Aristotle,  half  a 
century  afterward,  was  convinced  that  the  earth  was  a  globe, 
drawing  that  conclusion  from  the  shadow  which  it  casts  on  the 
sun  in  eclipses.  Crates  (B.  C.  325)  constructed  a  globe  of  the 
inhabited  part  of  the  earth — from  the  arctic  to  the  tropic  in  the 
form  of  a  half  circle.  Dicearchus  (B.  C.  296)  constructed  a  map 
of  the  world  in  oval  form.  With  Eratosthenes  (220  B.  C.)  the 
science  of  geography  may  be  said  to  have  begun.  He  devised 
what  has  ever  since  been  employed  as  the  most  accurate  means 
of  determining  the  circumference  of  the  earth,  the  measurement 
of  an  arc  of  the  meridian.  Hipparchus,  a  century  later,  first 
divided  the  globe  by  lines  of  longitude  and  latitude  into  degrees. 
Ptolemy  of  Alexandria  (A.  D.  250)  is  one  of  the  best  known  of 
ancient  geographers.  His  geography  is  based  on  the  work  of  his 
immediate  predecessor,  Marinus  of  Tyre.  The  works  of  Eratos- 
thenes, Hipparchus  and  Marinus  have  perished,  and  the  geogra- 
phies of  Strabo,  Pomponius  Mela  and  Ptolemy  are  the  only 
important  works  of  the  ancients  that  have  come  down  to  us.  A 
period  of  1 200  years  elapses  from  the  time  of  Ptolemy  to  the 
inauguration  by  Prince  Henry  of  Portugal  of  the  spirit  of  mari- 
time enterprise  which  led  to  the  circumnavigation  of  Africa  and 
the  discovery  of  the  continent  of  America.  This  includes  the 
period  of  the  Dark  Ages.  The  Arabs  from  the  ninth  to  the 
thirteenth  centuries,  however,  assiduously  cultivated  geography. 
To  them  we  owe  the  preservation  of  the  works  of  Ptolemy.  They 
determined  the  obliquity  of  the  ecliptic  and  measured  two  arcs  of 
the  meridian.  Through  their  intercourse  with  China  the  west- 
ern world  probably  learned  of  the  mariner's  compass.  The 
Chinese  also  had  maps  from  a  very  remote  period. 

After  the  journeys  of  Marco  Polo  and  Cademostra  in  the  fif- 
teenth century,  many  curious  and  remarkable  maps  were  exe- 
cuted. On  that  of  Benewitz  (1524-48)  the  name  "America"  first 
appears.  The  last  and  greatest  map  is  that  of  Gerard  Krehmer, 
belter  known  to  the  world  by  the  Latinizing  of  his  name  as  Mer- 
cator  (i  569).     His  projection  not  only  gave  the  world  in  one  view, 
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hut  showed  the  most  effectual  way  for  a  vessel  to  sail  in  a  straight 
line  over  a  cur\'ed  surface  and  thereby  solved  what  was  before 
one  of  the  most  difficult  problems  of  navigation. 

OiMTUARV. — Dr.  J.  G.  Kohl  died  at  Bremen,  his  native  city, 
October  28,  i8;8.  He  was  born  April  28,  1808.  He  was  very 
widely  known  as  the  author  of  a  ver>'  large  number  of  geographi- 
cal works  and  books  of  travel.  These  include  accounts  of  travels 
in  Russia.  Poland,  Austria,  Hungary,  Great  Britain  and  Ireland, 
Denmark,  Styria,  the  Alps,  Netherlands,  Dalmatia  and  Montene- 
gro, etc.  He  came  to  America  in  1854.  and  spent  four  years  in 
travel,  of  which  he  told  in  books  on  Canada  and  the  north-western 
States  and  Territories.  He  also  wrote  several  works  and  pa]KTS 
on  the  early  history,  folklore  and  maps  of  America.  One  of 
his  latest  productions,  remarkable  for  its  learning  and  research, 
was  a  history  of  the  discover)'  and  voyages  made  to  Magellan 
Straits '  He  made  many  friends  when  in  this  country,  and  was  a 
member  of  several  of  our  historical  and  scientific  societies. 

Nicholas  de  KanikofT,  a  Russian  Orientalist,  died  near  Paris  on 
November  15,  1878.  Born  October  24,  1 8 19.  he  at  the  age  of 
twenty  accompanied  Gen.  Perovski*s  unfortunate  exp)edition  to 
Khiva,  and  afterwards  traveled  much  in  Asia,  especially  in 
Bokhara,  Persia  (where  he  was  Russian  Consul  General)  and 
Afghanistan.  He  published  ( 1 845)  Bokhar.i,  its  Amir  and  its  People, 
and  (1861)  a  Memoir  on  the  Southern  Part  of  Central  Asia,  for 
which  the  French  Geographical  Society  gave  him  its  gold  medal. 
These  and  several  other  works  are  the  source  of  much  of  our 
information  concerning  Central  Asia. 

MIOROSOOPT.* 

New  Microscoimcai.  Sociktiks. — The  Microscopical  Society 
of  Camden,  N.  J.,  was  organized  \<n-em!  er  7.  1S78.  with  eighteen 
members.  Meetings  are  held  on  the  fir -it  Thursday  evening  of 
every  month,  at  the  residences  of  members.  The  following  are 
the  officers  for  1870:  President,  Albert  P.  Brown,  Ph.  G. :  secre- 
Liry  and  treasurer,  Joseph  L.  I)e  I^i  Cour;  managers,  Harry  S. 
Fortiner,  C.  Henry  Kain,  Samuel  S.  Cochran ;  curator,  Alfred 
W.  Test. 

A  Microscopical  section  of  the  Cincinnati  Natural  History  So- 
ciety has  been  recently  formed,  with  fifteen  or  twenty  members. 
Meetings  are  held  on  the  first  Friday  evening  of  e.ich  month,  at 
the  rooms  of  the  Society,  with  gO(.)d  cittcndanvre  and  the  promise 
of  interesting  and  valuable  work. 

The  Rochester  Microscopical  .Society  wa*^  organiz.ed  January 
27.  ^879,  with  a  membership    of   ne.irly  forty  persons.     From 

'  G€«^hichtc  Her  I-'nl'lii VuM^^nM'^rn  innl  *Nihi'rf.iln:ni  /".r  M  '^^ill.iii'-.vit.i^^c  nnd 
za  'Icn  ihr  lieii:icliii.irU'ii  I  in  l»"rii  \\\v\  Mvcivn.  \  'ii  I.  '  i.  K"'l.l  /cil'»  hntt  «U*r  llc- 
sellMhafi  fiir  Kr.lKun«io  r.\  llcrlin.  in;'*.     \i  liai'.  i-p.  315  .ui'l  403. 

*This  department  i«  cditc<l  l»y  l)r.  R.  H.  Varti,  Troy,  N.  Y. 
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the  number  of  prominent  microscopists  in  that  vicinity,  an  active 
and  successful  society  may  be  looked  for.  The  first  officers  are 
as  follows :  President,  Prof.  S.  A.  Lattimore ;  vice-president,  C. 
C.  Merriman;  secretary.  Dr.  E.  Line;  treasurer,  Dr.  C.  E. 
Rider. 

American  Quarterly  Microscopical  Journal. — ^This  new 
journal  is  published  by  Hitchcock  and  Wall,  at  No.  150  Nassau 
street,  New  York.  The  second  number,  just  published,  fully 
justifies  the  promise  of  the  first,  and  establishes  the  Journal  as  a 
carefully  edited  and  liberally  published  work,  characterized  by  an 
abundance  of  elaborate  memoirs  upon  microscopical  subjects. 
Illustrations  of  a  high  grade  are  introduced  when  required.  An 
able  summary  is  also  given  of  recent  news  and  publications;  though 
it  may  be  doubted  whether  the  news  as  such,  can  be  given  in  a 
quarterly  with  sufficient  promptness  to  meet  all  the  requirements 
of  modern  science.  It  only  remains  for  those  who  use  the  micro- 
scope or  study  its  revelations  to  decide  whether  they  will  render 
the  new  enterprise  permanent  by  making  it  self-sustaining.  A  good 
subscription  list  is  all  that  is  required  in  addition  to  what  the  pro- 
prietors have  already  accomplished. 

Sale  of  a  Microscopical  Library. — The  library  of  the  late  Jno. 
E.  Gavitt  is  now  being  broken  up,  and  catalogues  of  the  books 
for  sale  can  be  obtained  from  his  son,  W.  E.  Gavitt,  of  Stockbridge, 
Mass.  The  library  includes  many  rare  and  almost  inaccessible 
works,  which  will  be  doubly  valuable  as  mementos  of  one  of  the 
earliest  American  cultivators  of  Microscopy.  Mr.  Gavitt  also 
possesses  a  very  fine  copper-plate  portrait  of  old  Anthony  von 
Leeuwenhoek,  which,  though  not  specified  in  the  catalogue,  could 
probably  be  obtained  by  any  one  who  would  appreciate  it  at  its 
real  value. 

Spring  Clips. — E.  H.  Hawley,  of  102  Grove  street,  New 
Haven,  Conn.,  has  recently  made  spring  clips  for  the  use  of  several 
distinguished  histologists.  The  clips  are  very  light  and  neat,  be- 
ing made  of  light  steel  wire,  and  having  a  leather  disk  instead  of 
a  cork  to  press  on  the  cover.  They  can  be  bought  for  seventy- 
five  cents  per  dozen. 

:o: 

SCIENTIFIC  NEWS. 

—  We  are  sorry  to  learn  that  the  Legislatures  of  Georgia  and 
North  Carolina  have  suspended  the  geological  surveys  of  those 
States.  This  is  much  to  be  regretted,  since  both  regions  will 
amply  repay  to  the  people  the  small  amounts  heretofore  expended 
on  them,  if  only  continued  long  enough  to  permit  the  results  to 
be  elaborated  and  published.  These  measures  are  a  blow  at  the 
educational  interests  of  those  States  which  we  had  not  looked  for 
from  so-called  "reform  "  legislatures. 


1679*1  Scientific  News.  203 

—  A  recent  number  of  the  Gold  Hill  (Nevada)  News,  j»ays : 
^  The  artificial  lake  at  the  mouth  of  the  Sutro  Tunnel  swarms 
with  fish  from  three  to  four  inches  in  length.  They  were  planted 
in  the  lake  by  some  Indians  about  fifteen  months  ago.  They  have 
increased  at  a  wonderful  rate,  and  there  now  appear  to  be  millions 
of  them.  These  fish  are  likely  to  find  themselves  in  literally  hot 
water  when  pumping  from  the  flooded  mines  has  been  commenced." 

—  We  have  received  the  fourth,  fifth  and  sixth  plates  of  Leuck- 
art  and  Nitsche*s  Zoologischc  Wandtafeln ;  these  diagrams  illus- 
trating the  structure  of  different  types  of  the  animal  kingdom. 
Each  diagram  is  a  lithograph,  costing  in  Germany  from  eighty  pfg. 
to  at  most  two  marks.  They  are  thus  cheap,  and  on  the  whole 
most  excellent,  and  will  prove  serviceable  in  schools  and  colleges. 
The  present  diagrams  represent  the  Crustacea  and  the  anatomy 
of  the  living  crinoid  Rluzocrinus,  This  is  a  most  valuable  dia- 
gram, and  very  cheap.  The  sixth  represents  the  metamorphosis 
of  the  potato  beetle,  Doryphora  xo-linctfta,  and  is  not  particularly 
well  done.  One  of  the  figures  is  not  accurate,  nor  is  the  beetle 
suflliciently  typical  of  the  Coleoptera,  to  be  selected  as  a  subject 
for  a  diagram.  They  are  published  by  Thcodor  Fischer,  but  can 
be  imported,  we  supix>se,  through  B.  VVe?.termann  &  Co.,  524 
Broadway,  N.  Y.,  or  any  other  importers  of  German  books. 

—  In  the  course  of  a  couple  hours*  search  last  August,  by  Prof. 
A.  S.  Packard,  Jr.,  and  Mr.  L.  A.  Lee,  at  the  Fossil  Fish  Cut, 
Green  river,  Wyoming,  the  results  of  which  were  sent  to  Mr. 
S.  H.  Scnddcr  for  identification  and  description  ;  nearly  fifty  new 
species  of  insects  were  discovered,  showing  that  these  beds  are 
much  richer  in  fossil  insects  than  formerly  supposed ;  nearly  all  the 
orders  are  represented ;  among  them  a  new  dragon-fly,  several 
grasshoppers,  eight  new  Hymenoptera,  two  new  Heteropterous 
Hemiptera,  and  eighteen  Homopterous  Hemiptera.  nearly  all  new 
and  determinable,  fifteen  new  species  of  Coleoptera,  and  twenty  new 
species  of  Diptera.  Mr.  Scudder  is  engaged  upon  a  general  work 
on  the  Tertiary'  insects  of  the  West,  to  be  richly  illustrated.  It 
will  form  one  of  the  quarto  reports  of  Hayden's  U.  S.  Geological 
Survey  of  the  Territories. 

—  M.  Lucicn  I^thierry,  Lille,  France,  desires  exchanges  of 
Coleoptera,  Hemiptera  and  Hymenoptera  of  the  United  States, 
for  Euro(>ean  species. 

—  Mr.  Richard  Rathbun  is  now  publishing  in  the  Proceedings 
of  the  Boston  Society  of  Natural  History,  a  paper  on  the  Devon- 
ian Brachiopoda  of  the  province  of  Para,  Brazil.  This  constitutes 
a  complete  list  of  the  Devonian  Brachiopods  at  present  known 
from  the  lower  Amazonian  valley,  with  descriptions  of  several 
new  species. 

—  A  paper  was  recently  read  by  Mr.  B.  B.  Redding  before  the 
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Cilifornia  Academy  of  Sciences,  on  the  desirability  of  the  intro- 
ductir/n  and  culture  of  the  olive  in  California.  From  the  evidence 
{>re^'nted  it  would  seem  that  in  the  olive  we  have  a  tree  that 
can  be  grown  on  the  dry  plains  and  naked  hillsides  of  California. 
In  the  luwtcrn  hemisphere  its  limits  of  profitable  cultivation  are 
as  far  north  as  the  South  of  France,  and  as  far  south  as  Cairo,  in 
Kgyfit.  Wherever  on  the  coast  from  San  Diego  to  Monterey, 
and  wherever  in  the  interior  of  the  State,  within  the  limits  of 
the  temperature  stated,  there  is  an  annual  fall  of  rain  sufficient  to 
prrKlucc  barley  or  wheat — on  rocky  hills  and  sandy  plains,  when 
once-rooted,  this  tree  will  thrive  and  bear. 

—  A  Wilmington,  California,  paper,  reports  among  the  novelties 
of  that  neighborhood,  a  lake  on  Dominguez's  ranch  containing  a 
gre.it  number  of  trout ;  the  lake  was  stocked  by  an  overflow  of 
the  San  fiabriel  river  last  winter;  some  of  these  fish  have  reached 
a  foot  in  length.  The  settlers  in  the  vicinity  are  revelling  in  this 
acquisition  to  the  ordinary  bill  of  fare. 

—  Mr.  A.  H.  Curtiss,  Jacksonville.  Fla.,  has  issued  a  second 
fascicle  of  250  species  and  varieties  of  Floridan  plants.  Of  most 
of  the  species  enumerated  he  has  specimens  outside  of  his  regular 
sets,  as  also  of  most  northern  plants,  and  if  persons  desiring  a 
selection  from  them  will  make  out  a  list  of  their  desiderata  (the 
numbers  in  Mann's  Catalogue  may  be  used)  he  will  supply  as 
many  of  them  as  possible  at  ^10  per  hundred.  The  fascicles 
will  be  forwarded  from  Cambridge  upon  receipt  of  the  price,  $20. 
The  postage  on  packages  or  freight  to  New  York  or  Boston  will 
be  paid  by  Mr.  Curtiss. 

—  The  unusually  cold  winter  in  California  is  indicated  by  the 
movements  of  the  wild  animals,  which  have  been  driven  from  their 
usual  haunts  in  the  mountains  to  the  lower  lands  in  the  immedi- 
ate neighborhood  of  the  settlements. 

The  mountain  lions,  so-called  [Felts  concolor),  are  reported  as 
very  bold  in  San  Gorgonio  and  San  Jacinto,  San  Bernardino 
county,  since  the  recent  storms ;  in  one  instance  intruding  into 
the  town  of  Banning  in  the  night.  In  Carpenteria,  Santa  Bar- 
bara county,  these  animals  made  a  descent  upon  a  goat  ranch  and 
carried  off  sixteen  Angora  goats  out  of  twenty-two;  quite  a  loss 
to  the  rancher,  as  the  Angoras  are  valuable  stock.  Deer  are 
plentiful  in  the  vicinity  of  Vallecito,  Calaveras  county,  the  storms 
having  driven  them  from  their  higher  retreats.  It  was  recently 
reported  in  the  local  paper,  that  a  party  of  Indians  killed  nine 
deer  in  one  day's  hunt.  The  farmers  in  and  about  Lower  Lake 
in  I-4ike  county,  also  complain  of  the  depredations  of  the  "gray 
eagles  '  on  their  young  lambs.  In  other  parts  of  the  State  the 
grizzlies  are  prowling  uncomfortably  close  to  the  settlements. — R, 

M^»    W*     O* 
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PROCKEDIXliS  OF  SCIKNTIFIC  SOCIETlKS. 

American  GEOGRArmcAi.  Sociktv,  Jan.  14th. — Major  A.  G. 
Constable  lectured  u|>on  Af*jlianistan.  the  present  seat  of  war,  anti 
the  relations  of  that  country  to  Kn|T]and  and  Russia. 

Feb.  II. — Chief-Justice  Daly  delivered  his  annual  address,  the 
subject  being  Cartoj^raphy,  the  history  of  map-making  previous 
to  the  time  of  M creator. 

Boston  Society  «>f  Natukai.  Hisrokv,  Dec.  18. —  Dr.  H. 
Hagen  made  a  communication  on  the  carpet-beetle  and  other 
house  and  museum  pests. 

Jan.  I,  1879.  —  Mr.  L.  S.  Burbank  remarked  on  a  definite 
chronological  record  in  certain  stratified  rocks;  also  on  veins  and 
enclosures  in  the  granite  of  Rollstone  Hill,  Fitchburg,  Mass..  ami 
exhibited  crystals  and  cut  gems  of  yellow  ber\'l  from  Fitchburg. 

Jan.  15 — Prof.  R.  H.  Richards  remarked  on  s(»me  optical  phe- 
nomena seen  at  Lake  Superior.  Prof  N.  S.  Shaler  spoke  con- 
cerning the  Brighton  Amygdaloids. 

Feb.  5. — Dr.  S.  Kneeland  read  a  jxij:)er  on  the  monstrous  in 
art,  or  the  relations  of  zoology  to  symbolism.  Mr.  \V.  O.  Crosby 
remarked  on  the  fossiliferous  boulders  of  Cape  Cod.  Dr.  T. 
Sterry  Hunt  referred  to  recent  studies  in  Pre-Camhrian  geology. 

Appalachian  Moiniain  Club,  Jan.  tS. — At  the  election  of 
officers  for  1S79.  Prof  Charles  K.  Fay  was  elected  president.  Mr. 
Frederick  A.  Obcr  read  a  paper  on  his  exploraticm**  in  the  Lesser 
Antilles  (illustrated  by  stereo|)ticon  views). 

t'eb.  \2. — Mr.  J.  Raynor  Fdmands  read  a  paper  on  the  identi- 
hcati<m  4if  distiint  points,  with  a  description  of  Prof  P'ernald's 
recent  determination  of  the  position  of  Mt.  Katahdin.  Me. 

Pkcx:kei)In«;s  of  the  Acamfmy 01  Xatlkal Si n;NCK>  or  Pmi. \- 
DElPiilA.  December  17.  1S7S. — President,  Ru^^chenberger,  in  the 
chair:  Mr.  Meehan  made  some  remarks  on  the  beetling  of  Cataljxi, 
stating  that  terminal  flowers  only  |)erfect  seed.  Mr.  Fc^nl  from 
a  |>erfect  .sp)ecimen  of  Xiintilits  pofuf^ilius  suggested  th.it  the  use 
of  the  siphon  was  to  keej)  alive  that  part  of  the  shell  constilutin«4 
the  chambers.  Mr.  Rviler  offeretl  some  observations  on  varia- 
tions  in  the  number  of  toes  of  young  W ////»///// ;//«r.  suggesting  that 
the  two  hitherto  recognized  genera  were  hardly  yet  difleri-ntiated 
from  each  other. 

December  31. —  Or.  Ru<chenberger  in  the  »  hair.  Dr.  Koeiiig 
gave  the  results  uf  an  analysis  of  a  new  mineral  suhstaner  which 
he  proposed  tt)  call  Rtinditv,  provisionally.  In  the  election  for 
officers  to  serve  ff>r  the  en^^uin*:  ve.ir.  which  oceurred  at  this 
meeting,  no  changes  were  made  from  tln^s^  who  served  during 
the  preceding  anuual  terUL 

January  7,  1879. — Dr.  Rusthenberger  in  the  chair.      I'he  Pre: 
dent  announced  the  death  of  the  Rev.  Dr.  L.  k.  Hiradle,  January 
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6th,  aged  66  years.  Messrs.  Redfield,  Rogers,  and  Leidy  were 
appointed  a  committee  to  draft  resolutions  expressive  of  the 
Academy*s  esteem  for  Dr.  Beadle.  The  annual  reports  of  the 
Sections  were  then  read  and  referred  to  the  publication  committee. 

January  14. — Dr.  Ruschenberger  in  the  chair.  Mr.  Redfield 
for  the  committee,  offered  a  resolution  regarding  the  death  of  Dr. 
Beadle,  which  was  unanimously  adopted. 

Mr.  H.  A.  Kelly  exhibited  some  handsome  and  perfect  casts  of 
batrachians  taken  from  the  animals  themselves  in  gelatine  molds. 
Mr.  Ryder  said  he  had  recently  observed  that  the  jaws  of  herbi- 
vora  were  moved  from  without  inwards,  instead  of  the  reverse, 
which  direw  new  light  upon  the  subject  of  the  "  mechanical  gene- 
sis of  tooth-forms."  Dr.  Leidy  exhibited  som.e  lemons  with  a 
species  of  coccus  or  scale  insect  adhering  to  the  rind,  which  he 
thought  might  become  a  serious  pest  in  Florida,  from  whence  the 
specimens  were  obtained.  A  letter  accompanied  with  blanks, 
from  Charles  F.  Folsom,  was  read  by  the  President,  requesting 
the  cooperation  of  the  members  of  the  Society,  in  the  collection 
of  statistics  relating  to  the  subject  of  heredity. 

December  i6th,  1878. — Biological  and  Microscopical  Section, 
Dr.  R.  S.  Kenderdine  in  the  chair.  Professor  J.  Gibbons  Hunt 
delivered  a  very  interesting  lecture  on  the  lichens.  His  remarks 
were  beautifully  illustrated  by  many  fine  specimens  of  his  own 
preparation,  demonstrating  the  minute  structure  of  these  simple 
plants,  which  are  found  everywhere  entrusting  rocks,  stones,  the 
ijark  of  trees,  etc.  A  dish  in  which  a  large  number  of  specimens 
were  tastefully  arranged  by  Professor  Hunt  under  a  bell-glass 
attracted  much  attention,  forming  as  it  did  a  display  quite  equal 
in  beauty  to  the  handsomest  fernery.  Speaking  of  their  habitat, 
the  speaker  said  that  these,  as  well  as  many  other  interesting 
plants,  were  found  in  the  greatest  profusion  and  variety  in  the 
swamps  of  New  Jersey,  which  he  called  the  paradise  of  the  bot- 
anist. After  going  briefly  over  the  classification  of  these 
plants,  the  lecturer  entered  upon  their  anatomy.  The  great 
interest  and  value  of  the  study  of  these  plants  as  a  means  of  men- 
tal discipline,  and  their  use  in  the  arts  of  design,  were  also  dwelt 
upon  by  the  speaker.  Mr.  Lewis  exhibited  a  specimen  of  a  rare 
wheel  animalcule  of  marvelous  beauty  belonging  to  the  genus 
Step/uifi'^ceras  from  the  vicinity  of  Philadelphia. 

Jan.  6. — Biological  and  Microscopical  Section.  Dr.  R.  S.  Ken- 
derdine in  the  chair.  Dr.  Carl  Seiler  favored  the  sociilv  with  a 
discussion  of  the  leading  facts  of  animal  histology,  the  branch  of 
science  wliich  has  for  its  subject-matter  the  consideration  of 
the  various  kinds  of  cells  composing  animal  bodies,  lie  con- 
sidered the  classification  of  the  living  tissues  according  to  their 
oflfices.  These,  he  said,  could  be  very  simply  and  conveniently- 
divided  into  three  classes,  as  follows: — ist,  connective;  2d,  epi- 
thelial ;  and  3d,  the  nervous. 
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The  speaker's  remark*;  were  illustrated  by  luiinerous  beautiful 
microscopical  objects  prejiared  by  himself,  some  of  which  sho^veti 
as  many  as  four  difTerent  colors,  each  component  jiart  of  the  cells 
being  of  a  different  color,  all  of  which  had  been  accomplished  by 
artificial  means,  thou^di  the  process  was  comparatively  a  simple 
one.  The  great  practical  use  of  the  study  of  histology  ami  the 
comparative  ease  with  which  its  main  principles  might  be  ac- 
quired, were  dwelt  u|x>n.  as  well  as  the  great  facilities  which  were 
now  offered  to  students  owing  to  the  mechanical  and  optical  per- 
fection of  American  microscopes,  and  the  excellence  of  the  tech- 
nical processes  devised  and  discovered  by  our  own  students. 

Some  further  remarks  were  make  by  Dr.  Dixon,  Mrs.  IVofessor 
White  and  Dr.  Hunt,  the  latter  of  whom  differed  with  DV.  Seiler 
in  relation  to  some  minor  j).>ints  relating  to  the  origin  of  the  con- 
nective tissues. 

Mr.  J.  A.  Ryder  then  offered  a  resume  of  recent  researches  on 
the  very  first  stagi.'s  of  cell-division  and  multi])lic.ition  as  worked 
out  by  the  younger  Kuropean  biologists,  who  seem  to  have  left 
<)ff  where  the  older  workers  began.  These  researches,  he  believed. 
indicated  more  decidedly  than  ever  the  identity  of  anim.il  and 
vegetable  protoplasm.  In  both  the  animal  and  vegetable  cell  the 
behavior  of  the  centnal  nucleus  of  the  cell  seemed  to  be  quite  the 
.^ame ;  as  it  elongated  preparatory  to  division,  it  was  seen  to  be 
composed  of  two  opposite  poles,  from  which  very  minute  granules 
were  disposed  in  lines  radiating  in  every  direction,  whilst  curved 
lines  of  granules  connected  the  |>oles.  The  a|)pearance  w.is  that 
presented  by  iron  filings  scattere  I  on  a  j)late  of  glass,  and  made 
t'>  arrange  themselves  in  a  curious  fish  ion  when  the  j)nles  of  a 
horseshoe  magnet  are  applied  beneath.  It  was  not  claimed  that 
the  process  of  cell-<livisinn  w.is  a  m.ignetic  process,  but  it  was 
simply  a  resemblance  which  was  suggested  between  the  two  phe- 
nomena. TJie  curved  line-^  of  granules  uniting  the  poles  n(  the 
cell-nucleus,  in  the  course  of  tiuK-,  form  nodes  or  enlargi-nient-* 
which  mark  the  point  of  divisi(»n  equatorially  of  the  cell  into  two. 
The  radiate  arrangement  of  the  granules  at  the  opposite  poles  of 
the  nucleus  lias  induced  Ft>l  to  e  dl  it  an  timf*lnastci\  nuaning  like 
two  stars  joined  together.  The  formation  of  thf  fem.ile  awA  male 
pronucleus  in  the  egg-cell  was  also  considered,  anil  sliown  to  be 
produced  previous  to  fertiliz  ition.  at  least  in  the  c.i-^e  of  a  star-fish 
and  a  small  species  of  leech.  M.my  further  ob^.Tvat ions  were 
offered  in  regaril  to  certain  recently-discovered  ph.i^es  (if  embry- 
onic development. 

Mr.  Lewis  exhibited  a  fine  living  specimen  of  wheel-animalcule, 
the  Lvmnias. 
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SELECTED  ARTICLES  IN  SCIENTIFIC  SERIALS. 

American  Journal  of  Science  and  Arts.  —  January,  1879. 
Mesozoic  strata  of  Virginia,  by  W.  M.  Fontaine.  Notices  of  fifty 
species  of  east-coast  fishes,  by  G.  B.  Goode  and  T.  H.  Bean.  Age 
of  the  clay  slates  and  grits  of  Poughkeepsie,  by  J.  N.  Dale,  Jr.  New 
order  of  extinct  reptiles  (Sauranodonta),  from  the  Jurassic  of  the 
Rocky  Mountains;  principal  characters  of  American  Jurassic  Di- 
nosaurs, by  O.  C.  Marsh.  Early  Types  of  Insects,  by  S.  II. 
Scudder. 

February. — Has  Lake  Winnepeg  discharged  through  the  Min- 
nesota within  the  last  two  hundred  years  ?  By  J.  E.  Todd.  The 
relation  'of  secular  rock-disintegration  to  loess,  glacial  drift  and 
rock  basins,  by  R.  Pumpelly. 
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ANIMAL  MUSIC,  ITS  NATURE  AND  ORIGIN. 

BY  XENOS  CLARK,  B.S. 

THE  songs  of  birds  and  the  few  othpr  animals  that  sing,  have 
almost  exclusively  been  treated  of  in  th^  world  of  sentiment, 
where  poet- naturalists  and  nature-poets  have  culled  a  wealth  of 
iancies  that  will  endure  as  long  as  there  is  human  emotion,  but 
which  count  for  little  in  the  field  of  exact  knowledge.  They  arc 
choice  reading;  a  kind  of  pleasure  gardens.  The  purpose  here  is 
simply  to  bring  together  such  songs  as  have  been  written  in 
musical  notation,  and  from  this  compilation  to  make  whatever 
inductions  may  seem  of  scientific  value  to  ornithologists,  physiolo- 
gists, psychologists  and  theoretical  musicians,  whose  studies  touch 
this  subject. 

The  young  bird  acquires  his  song  by  traditional  inheritance  ; 
that  is,  each  brood,  endowed  by  physiological  inheritance  with  a 
Certain  aptitude,  learns,  after  long  practice,  by  constantly  hearing 
the  song  of  its  elders,  the  melody  peculiar  to  that  species,  which 
is  in  turn  similarly  transmitted  to  the  succeeding  generation.     In 
Oonclusive  proof  of  this  is  the  fact,  that  a  young  nestling  reircd 
fcy  foster-parents  of  some  other   species  will   learn   their  song. 
Hon.  Daines  Barrington  (i).*  an  early  and  discriminating;  observer, 
says,  *•  I  have  educated  nestling  linnets  under  the  three  be.st  sing- 
ing larks,  the  skylark,  wooi  Hark  and   titlark,  every  one  cf  which, 
instead  of  the  linnet's  song,  adhered  entirely  to  that  of  their 
respective  instructors.*'     This  process  seems  very  (K*cisive,  for  a 
titlark-linnet  (a  linnet  educated  by  a  titlark),  well  fixed  in  song, 
which  he  kept  for  three  months  with  common  linnets  in  full  song, 
borrowed   no  passages,  but  adhered  to  the  titlark  melody.     It 
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is  evident,  therefore,  that  birds  acquire  their  songs  as  infants 
acquire  a  language,  by  instruction  rather  than  by  instinct ;  and 
that  those  of  the  same  species  sing  alike  for  the  same  reason  that 
.children  of  one  nationality  speak  alike,  viz:  that  their  instructors 
have  a  common  tongue. 

The  next  question  is,  how  birds  came  originally  by  the  notes 
which  are  peculiar  to  each  species.  Daines  Harrington  answers 
this  also,  saying  substantially  that  scarcely  any  two  birds  of  the 
same  species  sing  exactly  alike;  there  are,  so  to  speak,  "  provincial 
dialects  '*  in  different  districts,  as  well  as  individual  mannerisms 
and  defects.  All  these  minor  differences,  continually  renewed, 
will  be  imitated  by  the  young  birds,  and  passing  from  them  to 
succeeding  generations,  will  be  perpetuated  and  grow  to  wider 
divergencies.  The  loss  of  a  parent  at  the  critical  period,  also, 
will  compel  the  young  bird  to  invent  or  copy  from  other  birds, 
perhaps  of  different  species.  Had  this  explanation  been  thought 
out  a  hundred  years  later,  in  1873,  it  would  have  been  added  that 
of  all  these  variations  sexual  selection  would  perpetuate  the 
most  agreeable,  so  that,  as  Darwin  says  (11,  p.  378),  "It  is  not 
difficult  to  imagine  the  steps  by  which  the  note§  of  a  bird,  pri- 
marily used  as  a  mere  call,  or  for  some  other  purpose,  might 
have  been  improved  into  a  melodious  love  song." 

The  ultimate  origin  of  melody  is  a  more  difficult  problem. 
Darwin  writes  elsewhere  (11,  p.  569),  "  But  if  it  be  further  asked 
why  musical  tones  in  a  certain  order  and  rhythm  give  man  and 
other  animals  pleasure,  we  can  no  more  give  the  reason  than  for  the 
pleasantness  of  certain  tastes  and  smells."  I  will  attempt  here  to 
briefly  answer  this  question,  reserving  at  present  the  fuller  state- 
ment of  a  theory,  which,  very  strangely,  has  never  before  been 
hit  upon,  though  Darwin  in  the  paragraph  preceding  that  just 
quoted,  and  Helmholtz  (in,  p.  553)  have  almost  come  upon  it, 
and  then  passed  by. 

A  musical  sound  is  compound  in  its  structure,  being  really  a 
group  of  simple  tones  heard  simultaneously;  in  fact,  a  chord. 
This  group  is  composed  of  a  ground  tone  or  fundamental,  which 
predominates,  and  of  a  number  of  overtones,  that  decrease  in 
intensity  as  they  rise  in  pitch  through  a  series  of  harmonic  inter- 
vals. Thus  between  the  ground-tone  and  over-tone  No.  i  is  the 
interval  of  an  octave ;  between  Nos.  i  and  2,  of  a  fifth ;  between 
Nos.  2  and  3,  of  a  fourth  ;  between  Nos.  3  and  4,  of  a  major 
third  (see  songs  No.  i).     These  intervals,  the  octave,  fifth,  fourth 
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and  third,  which  thus  occur  in  ever)'  musical  sound  we  hear,  and 
which  existed  as  physical  pccuh'arities  of  vibrating  bodies  long 
before  any  living  being  came  upon  the  earth,  are  also  at  the  basis 
of  human  and,  I  hope  to  show,  extra-human  melody.  It  is  a 
very  suggestive  coincidence,  too  thorough-going  to  have  occurred 
by  chance.  The  thought  at  once  arises  that  the  peculiar,  com- 
pound, harmonic  structure  of  musical  sounds  (more  accursttely, 
of  the  vibrations  which  produce  them)  has  in  some  way  impressed 
itself  upon  the  auditory  mechanism  ;  ^so  that  melody,  gradually 
growing  under  the  guidance  of  the  ear  thus  modified,  has  been 
moulded  into  a  musical  form  similar  to  that  possessed  by  the 
group  of  harmonically-related  tones  which  we  have  seen  to  com- 
pose the  sounds  indicated. 

This  seems  ver>'  probable.  For  since  each  terminal  nerve  of 
the  thousands  in  the  cochlea  respond*^  to  a  given  simple  tone,  the 
croup  of  such  tones  forming  a  musical  sound  will  excite  a  cor- 
responding group  of  nerves,  which  will  of  course  be  related 
amongst  themselves  as  are  the  excitinj^  tones  amongst  them- 
selves; that  is,  they  will  be  serially  octaves,  fifths,  fourths  and 
thirds  apart.  Every  nerve  will,  therefore,  have  always  been 
stimulated  in  company  with  certain  others,  at  harmonic  intervals 
from  it;  and  it  is  inevitable  that  the  incessant  and  Icnig  continued 
repetition  of  this  cooperate  activitx-  should  have  resulted  in  some 
anatomical  or  functional  bond ;  a  pathway,  as  it  were,  leading 
from  each  member  of  the  group  to  ever\'  other.  The  proj^rcss  of 
any  melody  will  be  easiest  along  this  harmonic  pathxiuiy^  idrn  !\v 
the  physieal  stmctnre  of  sound. 

For  this  reason  it  seems  to  me.  '*  musical  tones  in  a  certain 
order  give  man  and  other  animals  pleasure."*  Take  the  case  of 
some  primitive  bird  of  the  type  from  which  the  various  Inscssores 
have  diverged  (singing  birds  belong  chiefly  to  this  Order).  For 
innumerable  years  the  harmonic  structure  of  sound  vibrations 
had  been  impressing  itself  upon  the  auilitory  mechanism  of  his 
ancestors,  segregating  the  terniin.il  nerves,  or  wli.itever  the  audi- 
tory units  might  be,  into  groups,  and  habituating  the  members  of 
each  group  to  concerted  activity.     He,  in  turn   inheriting  that 

*  TTie  wori.l //«•*/;«''«  lias  been  .i  '••.iiinl)linj;  Mi-is.     Were  thf  L«'n':rctc«»  of  \v!.[s.li  it 
U  the  abstract  .ilw.!)-*  txprcs^'ccl.  tb '.I  > — "I   fofl   m\  c..-y  ;■»  r'""»rmaiKC  "f  "'iTm-   iwwc- 
tioii;  or  a  gciRT.iI  iicrv-ns  ^linuil.iiiMH  an«l   t-x  i!T;\:ii»n  ;  *>t  tin  iinpul^'r  :  •  l•■•n•ltr.u• 
thi«  tcnsaliun  «>r  a<.tiou  " — wcro  thi-.    I..:u",  iii..i.\    •■.iiii!i^      .*'.  ..'icN  ,i:  ]!.>-.■    } -y 
chology  would  vanish. 
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modified  mechanism,  began  to  sing,  at  first  a  single  note.  When 
this  grew  wearisome  and  for  remedy  the  pitch  was  altered,  true 
song  arose.  But  the  change  of  pitch  could  hardly  have  been  at 
haphazard;  the  first  note  excited  a  nerve  belonging  to  a  certain 
coherent  group,  and  it  was  a  necessary  alternative  that  the  next 
note  should  excite  some  other  nerve,  either  within  or  without 
that  (group.  If  within,  the  combination  had  occurred  mil- 
lions of  times;  if  without,  perhaps  not  once.  I  cannot  doubt 
that  the  change  was  within  the  group;  was  harmonic;  indeed  the 
overtones  of  the  first  note  had  already  slightly  stimulated  the 
related  nerves,  so  that  their  faint  tremor  extended,  as  it  were,  an 
invitation  to  touch  them  more  firmly.  The  invitation  was  fol- 
lowed, and  then  other  similar  ones,  and  finally  the  song  grew 
harmonic,  because  it  followed  the  easy,  preestablished  pathway, 
rising  and  falling  octaves,  fifths,  fourths  and  thirds  from  one  to 
another  of  the  many-grouped  nerves.  He  sang  to  please  himself 
or  his  mate,  and  the  most  pleasing  combination  of  notes  was  that 
most  easily  heard  ;  the  combination  producing  least  friction  and  se- 
curing the  most  economical  action  of  the  sound:receLving  apparatus. 

In  this  brief  exposition  all  details  are  neglected,  and  even 
inexactness  admitted  where  rigorous  truth  of  statement  would 
consume  too  much  space.  The  more  technical  treatment  of  the 
theory,  if  it  can  be  called  that,  belongs  to  physiological  acoustics, 
in  which  province  many  facts  tend  to  its  support.  The  further 
evidence  that  can  be  appropriately  presented  here,  consists  of 
certain  statistical  proofs  gathered  from  the  bird  songs  which 
occupy  the  last  pages  of  this  article,  and  it  seems  very  con- 
clusive. 

There  arc  four  hundred  and  six  intervals  in  the  thirty-eight 
bird  songs.  Of  those,  all  below  the  major  third  may  be  consid- 
ered as  a  "  filling  in  " — material  for  runs,  trills,  etc.;  they  number 
one  hundred  and  eighty-four. 

The  major  third  and  the  intervals  above  it  are  the  true  pro- 
gressive steps  followed  by  the  bird's  ear  in  the  long  leaps  of  his 
song;  tliere  are  of  these  two  hundred  and  twenty-two.  The  fol- 
lowing table  will  show  the  details: 
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Tliese  results  arc  as  pregnant  as  they  are  simple.  The  perfect 
fifths,  fourths,  thirds  and  octaves  have  a  marked  predominance, 
their  proportion  of  the  whole  number  being  resj^ctively  twenty - 
seven  per  cent.,  twenty-five  jx:r  cent.,  twenty-six  per  cent,  and  nine 
per  cent,  or  taken  all  four  together,  eighty-.seven  |^r  cent,  as 
against  thirteen  per  cent,  of  the  remaining  five  intervals.  Nearly 
all  the  songs  illustrate  this  pronounced  harmonic  character ;  that 
of  the  song  sparrow  (Nos.  18-22),  for  example,  in  which  the  best 
intervals  lie  between  the  trills,  is  very  good.  Indeed,  the  very  fact 
that  various  keys  arc  selected  in  which  to  write  bird  songs  is  proof 
that  they  rest  on  the  same  basis  as  human  music.  And  the 
immense  preponderance  of  harmonic  intervals  seems  sufficient 
answer  to  whatever  may  be  said  about  the  difficulties  and  possi- 
ble inaccuracies  attendant  on  the  writing  of  these  songs. 

There  are  some  curious  observations  on  the  singing  of  birds  in 
concert  which  seem  to  show  that  they  have  an  "car  for  music." 
Daines  Harrington  (i)  says  that,  as  tested  by  trained  ears,  a  dozen 
singing  birds  of  different  kinds  in  the  same  room  made  no  dis- 
agreeable dissonance.  And  Mr.  Augustus  Fowler  writes  me  that 
in  a  meadow  where  many  red-winged  black-birds  are  congregated, 
one  may  "hear  their  familiar  notes  pitched  to  the  same  key;  not 
a  discordant  note  is  uttered  because  the  intcr\'als  are  thirds,  fifths, 
etc."  In  a  concert  of  male  goldfinches,  when  they  sing  for  an 
hour  together,  "although  one  may  pitch  his  tune  and  commence 
singing,  the  others  following,  begin  their  tunes  on  the  same  pitch, 
and  to  an  unpracticcd  ear,  or  to  a  casual  observer,  their  notes 
seem  discordant,  when  they  arc  in  perfect  unison." 

What  few  songs  of  other  animals  than  birds  can  be  gathered, 
point  even  more  strongly  in  the  same  direction.  Darwin  (11.  p. 
567),  speaking  of  the  Ilylobatcs  agiiis,  an  ape  allied  to  man,  siys, 
"This  gibbon  has  an  extremely  loud  but  musical  voice.  Mr. 
Waterhouse  states  (xvi),  *  It  apj^eared  to  me  that  in  ascending  and 
descending  the  scale,  the  intervals  were  always  exactly  half-tones, 
and  I  am  sure  that  the  highe>t  note  was  the  exact  octave  to  the 
lowest.  The  quality  of  the  notes  is  very  musical ;  and  I  do  not 
doubt  that  a  good  violinist  would  be  able  to  give  a  correct  idea 
of  the  gibbon's  composition,  excepting  as  regards  its  loudness.* 
Mr.  Waterhouse  then  gives  the  notes.  Prof.  Owen,  who  is  a 
musician,  confirms  the  foregoing  statement.  This  gibbon  is  not 
the  only  species  in  the  genus  which  sings,  for  my  son,  Francis 
Darwin,  attentively  listened  in  the  zoological  gardens  to  //.  Icn- 
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ciscus  whilst  singing  a  cadence  of  three  notes,  in  true  musical 
intervals  and  with  a  clear  musical  tone.'* 

The  Rev.  S.  Lockwood  writes  in  the  American  Naturalist 
(vi)  of  a  most  interesting  singing  mouse,  Hesperomys  cognatus, 
and  fortunately  gives  the  music,  written  by  his  son  (Song  No.  39). 
He  says,  "  Although  she  had  no  ear  for  time,  yet  she  would  keep 
to  the  key  of  B  (two  flats)  and  strictly  in  a  major  key.  Her  soft 
clear  voice  falls  an  octave  with  all  the  precision  possible,  then  at 
the  wind  up  it  rises  again  into  a  very  quick  trill  on  C  sharp  and 

D.  When  singing  whilst  turning  in  her  wheel,  and  suddenly 
thrown  on  her  back  by  its  stoppage,  as  if  in  surprise,  she  would 
roll  off  four  or  five  notes  in  a  higher  octave,  and  in  a  greatly 
increased  loudness  of  voice.* 

In  answer  to  some  inquiries,  Mr.  Lockwood  kindly  writes  me 
as  follows :  "  Octaves,  fifths  and  thirds  were  usually  selected  for 
the  long  intervals  of  Hesperomys'  song.  I  have  had  and  still 
have  singing  guinea  pigs,  Cavia  cobaia.  What  is  said  of  my 
Hesperomys  is  in  the  main  true  of  the  Cavia,  There  are  other 
rodents  that  sing.  Mus  musculus,  or  house  mouse ;  the  rat,  Mus 
rattus ;  the  white-footed  mouse,  Hesperomys  leucopus  \  the  wood- 
chuck,  Arctomys  monax,  and  the  squirrels."  Recent  numbers  of 
Nature  (vii)  and  the  Popular  Science  Monthly  (viii)  contain  brief 
accounts  of  singing  mice.  That  in  the  former  confirms  some 
curious  phenomena  observed  by  Mr.  Lockwood — the  singing  of 
an  air  with  an  accompaniment,  and  the  influence  of  fright  as  well 
as  joy  in  starting  the  song. 

It  is  doubtful  whether  true  music  is  produced  b}''  any  inverte- 
brates. There  seems  to  be  no  provision  in  the  ear  for  the  exact 
discrimination  of  pitch,  and  the  sounds  are  instrumental  rather 
than  vocal,  being  generally  produced  by  stridulation.  Some  refer- 
ences, however,  are  given  with  the  others  to  what  has  been  writ- 
ten on  this  subject  (xxii  to  xxvi.  see  also  11,  pp.  274,  289,  301). 

For  assistance  in  my  work  of  collecting  and  studying  animal 
songs  I  am  much  indebted,  especially  to  Mr.  Wilson  Flagg,  Prof. 

E.  R.  Sill,  Dr.  Elliott  Coues,  Rev.  S.  Lockwood,  Mr.  H.  A.  Pur- 
die,  Mr.  Robert  Ridgway,  Miss  Alice  Bacon,  Mr.  H.  D.  Minot  and 
Dr.  P.  L.  Hatch.  It  was  necessary  that  the  work  should  be 
largely  one  of  compilation,  for  the  material  had  never  been 
brought  together  before.  Thus  the  attempt  has  much  of  a 
pioneer  character,  and  my  chief  hope  is  to  direct  attention  to  this 
important  field  of  study,  where  acute  observation  is  very  much 
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needed ;  for  the  comparative  sciences  hold  the  keys  to  all  ques- 
tions of  origin,  and  their  method  is  simply  the  intelli{;ent  noting 
and  collating  of  the  facts  of  N.iturc.  Allegiance  to  this  method 
in  the  field  of  animal  music  has  even  at  this  early  stage  resulted 
in  two  encouraging  starting  points  for  future  work — a  statistical 
demonstration  of  the  harmonic  character  of  animal,  esj>ecially 
bird,  song;  and  a  theory  for  the  origin  of  melody,  whether  hu- 
man or  extra-human,  which  besides  the  usual  basis  of  physiologi- 
cal acoustics,  employs  the  law  of  modified,  inherited,  selected  and 
adapted  structure,  /.  t*.,  the  law  of  evolution. 
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There  are  so  many  possible  arrangements  for  these  songs  that  it  seems  best  to 
group  ihem  according  to  source,  all  from  one  writer  in  succession.  No  addition  is 
made  in  any  case  to  the  original  text ;  the  names,  vulgar  or  scientific,  or  both,  are 
given  without  change.     No.  I  is  the  fundamental  C  with  its  overtones  (in,  p.  'i'^. 


Gardiner's    "  Music    of 
(Nos.  2-4). 

2.  Iiark,  England. 

3.  Nightingale. 

4.  Robin. 


Nature  " 


"The  Birds  of  Middlesex  "  by  J.  E. 
Harting  (Nos.  5-15). 

5.  Blackcap,  Sylvia  at ncapilla. 

6.  Willow  Warbler,  Sylvia  trachilus. 

7.  Tellow-Hammer,    Emberiza    cib- 

rinella. 

8.  Ring  Plover. 

9.  Peewill. 

10.  Oystercatcher. 

11.  Little  Ring  Plover. 

12.  Wliimbrel. 

13.  Curlew. 

14.  Dunlin. 

15.  Swan. 


"  Birds  and  Seasons  of  New  Eng- 
land," by  Wilson  Flagg  (Nos. 
16-31). 

16*.  Song  Sparrow,  Theme. 

17^     "  "  Brisk.  (The  notes 

marked  guttural  seem  to  be  per- 
formed by  a  rapid  (rilling of  these 
notes  with  their  octaves). 

18".  Song  Sparrow  Joyful. 

19*.     "  •*  Plaintive. 

2Cr.     "  "  Fervent. 

21'.      "  "  Subdued  and  quer- 

ulous. 
22«.     "  "  Brilliant. 


23.  Peabody  Bird,  Fringilla  albicollis-. 

(This  is  a  corrected  song,  sent  me 
by  Mr.  Flagg.) 

24.  Vireo—"  The  Brigadier.'* 

25.  Wood  Sparrow,  Hirundo  bicolor. 

26.  Wliippoorwill,  Caprimulgis  vocif^ 


erus. 


27.  Che^f^ink,  Fringilla  erytkrophthal- 

ma. 

28.  Chickadee,  Parus palustris. 

29.  Gk)lden  Robin,  Icterus  Baltimore. 

30.  Green  Warbler.  Sylvia  virens. 

31.  Quail,  Perdix  Virginiana. 

32.  Skylark  (caged).    Sent  me  by  Mr. 

Flagg. 

"  My  Garden,"   by   Alfred     Sraee. 
London,  1S72. 

33.  Reed  Warbler. 

34.  Thmah. 

35.  Blackbhrd. 


36.  Baltimore  Oriole.  Call  and  reply. 

Harpers*  Mag  ^  Sept.,  *76. 

37.  Gk)lden  Oriole,  Oriolus  galbula  of 

Australia.  Science  Gossips  April, 
1878. 

38.  California  Meadow  Iiark,  Stur- 

nella  neglecta .  Th  ree  songs  ki  n  d  ly 
given  me  by  a  gentleman  familiar 
with  music. 

39.  Vesper  Mouse,   Hesperomys   cog- 

natus. 

40.  Vesper  Mouse,    Hesperomys   cog- 

natus. 

The  two  above  son^,  39  the  Wheel 
Song,  40  the  Grand  Roll,  arc 
given  by  Rev.  S.  Lock  wood, 
American  Naturalist,  Vol.  v, 
'71,  p.  764. 
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7.        YELLOW  HAMMER. 


8.         RING  PLOVER. 


i 


9.        PEEWILL. 


rJ'i  ^^ik 


H 


jjjutr. 


il^^ 


ril 


1^1 
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10.        OYSTER-CATCHER. 


^^ 


11.         LITTLE  RING  PLOVER. 


8va. 


^. 


^^ 


i 


P 


12.        ^TIIMBREL. 
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t  t   f:    i 
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13.        CURLEW. 
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14.        DULIN. 


±1t±.±    ± 


1«"J.        8WAN'. 


gg^^^g  gE 


^^h. 


f  ^^Mi  1  m^  1  ^m^ 


10.  a        80NG  SPARROW. 


17.  h        BONG  SPARROW. 
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20.  e        SONG  SPARROW. 


fitr 


21.  /       SONG  SPARROW. 


rl: 
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tr        tr        tr  ^'    ^t.'    ^t.'     ^ 
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22.  ^        SONG  SPARROW. 


23.  PEABODY  BIRD. 


24.  VIREa 
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25.  WOOD  SPARROW. 


gi^fcl^^pgFL^^^ 


26.  WHIPPOORWILL. 
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«7.  CHEWIXK. 


jp^y^^= 


f^^^t^ 


28.  CHICKADEE. 


3:==^ 
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29.  CrOLDEN  ROinX. 
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30.  GREEN  WAItHLEK. 
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31.  QUAIL. 
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33.  REED  WARBLER. 


34.  THRUSH. 
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35.  BLACKBIRD. 
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30.         BALTIMORE  ORIOLE. 
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lYl.  GOLDEN  ORIOLE. 
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I 


38.  CALIFORNIA  MEADOW  LARK. 


f^^^^^^i^^i 


39.         VESPER  MOUSE.— Wheel  Soxo. 
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40.         VESPER  MOUSE.— Grakd  Rotj« 
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THE    ARTIFICIAL    MOUNDS    OF    THE    ISLAND    OF 

MARAj6,  BRAZIL.1 

BY   ORVILLE   A.    DERBY. 

Of  all  the  localities  in  Brazil  where  the  remains  of  ancient  In- 
dian tribes  have  been  found,  the  Island  of  Marajo  is  the  most  in- 
teresting to  the  archaeologist.  Whether  the  race  at  this  point  was 
a  superior  one,  or  whether  the  conditions  under  which  they  lived 
were  more  favorable,  it  is  certain  that  the  ancient  inhabitants  of 
Marajo,  or  at  least  a  portion  of  them,  made  greater  advancement 
toward  civilization  than  any  other  of  the  aboriginal  tribes,  having 
excelled  in  the  arts  those  of  every  other  part  of  Brazil,  so  far  as 
we  know  to-day.  In  addition  to  shell -heaps  and  stone  imple- 
ments, similar  to  those  existing  in  nearly  all  the  provinces  of 
Brazil,  there  are  found  at  Marajo  antiquities  whose  characters  are 
quite  peculiar  to  that  locality  and  indicate  superiority.  I  refer  to 
the  artificial  mounds  and  the  objects  they  contain,  of  which  I  pro- 
pose to  give  a  brief  description. 

Marajo,  like  all  the  region  about  the  mouth  of  the  Amazonas, 
is  very  low,  and  excepting  a  small  tract  in  the  east,  is  so  slightly 
elevated  above  the  level  of  the  river,  that  in  the  winter  it  becomes 
changed  into  a  large  lake.  Over  all  its  expanse  there  is  not  a 
single  natural  elevation  that  might  be  called  a  hill,  the  portions 
not  subject  to  overflow,  being  very  gentle  undulations  of  the  sur- 
face, having  a  height  of  only  a  few  metres  above  the  surface  of 
the  water.  As  explained  by  its  indefatigable  explorer.  Dr.  S. 
Ferreira  Penna,  of  Para,  the  island  may  be  divided  into  two  nearly 
equal  parts  ;*  the  western,  covered  with  forests  in  which  abounds 
the  India  rubber  tree,  and  the  eastern,  consisting  of  plains.  It 
is  the  eastern  part  that  concerns  us  now. 

The  plains  being  covered  with  a  heavy  growth  of  rich  grass, 
constitute  a  good  grazing  ground,  and  are  thus  well  suited  to  the 
raising  of  cattle,  which  is  to-day  almost  their  only  industry. 

The  farmers  have,  however,  to  contend  with  many  difficulties, 
due  in  part  to  the  structure  of  the  island.     Every  year  many 

^  Several  of  Ihe  Museums  of  this  country  possess  collections  of  pottery  from 
Maraj6,  procured  eiiher  by  the  late  Professor  Hartt,  or  by  others;  but  up  to  this  time 
no  accurate  account  of  the  region  whence  they  were  obtained,  has  been  published. 
The  following  translation  of  a  short  article,  descriptive  of  this  interesting  iiiaiid, 
which  appeared  in  the  Vulgarisador  of  Rio  de  Janeiro,  September  22d,  1877,  may 
thus  prove  acceptable  to  American  archseologists. — Richard  Kathbun. 
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cattle  are  drowned  in  the  lowlands,  or  fall  victims  to  the  alliga- 
tors, andp  from  time  to  time,  a  more  severe  winter  than  usual  de- 
prives them  of  fodder,  and  occiisions  severe  losses.  Another  and 
more  important  inconvenience  arises  from  the  impossibility  of  re- 
taining in  good  condition  a  sufficient  number  of  horses  for  farm 
work.  Formerly  horses  thrived  so  well  on  the  island  that  they 
came  to  take  entire  possession  of  the  grazing  grounds,  forming  a 
serious  impediment  to  the  industry  of  cattle-raising,  and  about 
forty  years  ago  the  farmers  killed  them  by  thousands  for  the  sake 
of  their  hides.  To-day  horses  are  so  exjK'nsive  and  their  preser- 
vation so  difficult  that  they  are  only  in  use  where  it  is  absolutely 
impossible  to  dispense  with  them.  For  ordinar)'  service,  and  even 
for  traveling,  oxen  are  used,  and,  upon  one  occasion.  I  witnessed 
a  troop  of  horses  being  driven  to  their  enclosure  by  herdsmen 
mounted  on  oxen. 

Near  the  centre  of  the  island,  in  the  midst  of  the  plains,  is  a 
lake  called  Arar>',  out  of  which  flows  a  river  bearing  the  same 
name.  Other  important  rivers  are.  the  Igara|)e-grande,  which 
empties  at  the  south-east  part  of  the  island,  and  the  Anajus,  which 
rises  a  little  to  the  west  of  lake  Arary.  and.  crossing  the  forests 
of  the  western  side,  receives,  before  leaving  the  plains,  the  tribu- 
taries Camutins  and  Moqocs.  On  the  margins  of  all  these  rivers 
artificial  mounds  exist,  but  only  those  of  lake  Arary  and  the  Ca- 
mutins have  been  examined.  Those  which  I  shall  now  describe 
may  be  taken  as  types. 

The  best  known  mound  is  situated  by  the  side  of  lake  Arary, 
and  in  the  winter  becomes  transformed  into  an  island  called  the 
Island  of  Pacoval.  In  shape  it  is  nearly  ov.il,  having  a  length  of 
one  hundred  and  fifty  metres,  a  breadth  of  seventy  metres,  and  a 
height  of  five  metres  above  the  water  of  the  winter's  overflow, 
which  covers  all  the  neighborhood  for  many  miles  around. 

On  one  side  of  the  island,  exposed  to  the  action  of  the  waves, 
is  a  small  cliflf.  in  which  the  structure  of  the  mound  is  displayed. 
and  where  it  is  seen  that  even  to  its  base  the  earth  is  filled  with 
pottery  and  ashes,  proving  the  artificial  origin  of  the  mound. 
The  waves  have  excavated  very  extensively  int«>  it,  and  the  beach 
below  is  covered  with  the  fragments  of  pottery.  The  moun<i 
being  thickly  wooded,  the  objects  lying  near  the  surface  have 
been  much  broken  up  by  the  roots  of  the  trees,  but  at  a  greater 
depth  they  are  preserved  in  perfect  condition.     Several  other  lo- 

snt.— no.  IV.  16 
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calities  on  the  shores  of  the  lake  have  yielded  a  similar  kind  of 
pottery,  but  these  places  have  not  been  investigated. 

About  six  or  seven  leagues  to  the  west  of  Arary,  on  the  banks 
of  the  Camutins,  there  exists  another  well-known  group  of  mounds, 
and  a  league  farther  are  over  fifteen  others  of  large  and  small  size. 
The  plain  is  here  also  very  low  and  subject  to  inundations,  the 
greatest  natural  elevations  not  rising  more  than  one  or  two  metres 
aoovc  the  water  during  the  rainy  season.  A  narrow  strip  of  for- 
est usually  borders  the  margin  of  the  river  where  the  mounds, 
also  wooded,  are  generally  encountered ;  there  are.  however, 
other  mounds  situated  upon  the  plain.  The  principal  mound  of 
the  Camutins,  known  by  the  same  name,  is  a  veritable  hill,  having 
a  height  of  fifteen  metres  above  the  plain,  and  with  its  sides  so 
steeply  inclined  as  to  render  their  ascent  on  horse-back  quite  dif- 
ficult. The  outline  of  the  mound  is  elliptical,  its  length  being 
two  hundred  and  ten  metres,  and  itis  breadth  at  the  base  about 
eighty  metres;  but  at  the  summit  it  is  much  narrower.  The  sides 
are  furrowed  by  the  rain  which  commences  to  excavate  in  holes 
made  for  the  purpose  of  procuring  iguacabas^  which  are  in  great 
demand  as  receptacles  for  farinha.  In  these  furrows  the  earth  is 
seen  to  be  full  of  pottery  and  ashes  as  at  Pacoval.  As  a  stronger 
evidence  of  the  artificial  origin  of  the  mound  there  is  found  near 
it  a  large  excavation,  similar  to  those  sometimes  formed  in  rail- 
road grading,  and  from  which,  without  doubt  was  obtained  the 
material  for  constructing  the  mounds.  This  excavation  is  on  the 
opposite  side  of  the  river,  and  near  it  is  another  mound  almost 
equal  in  size  to  that  of  Camutins.  A  few  hundred  metres  below 
the  mound  of  Camutins,  on  the  same  side  of  the  river,  is  a  third 
mound  of  less  height,  but  broader  and  probably  longer.  This 
last  is  situated  in  a  bend  of  the  river,  being  surrounded  by  water 
on  three  sides. 

These  three  mounds  all  extend  in  difierent  directions,  indi- 
cating that  their  position  is  without  significance.  They  all  have  a 
more  or  less  elliptical  or  oval  form,  but  this  seems  to  have  been 
accidental,  as  there  is  no  evidence  that  they  w^ere  constructed  ac- 
cording to  any  definite  plan.  It  is  quite  different  with  the  North 
American  mounds,  which  in  other  respects  closely  resemble  those 
of  Brazil.  In  the  former  country  they  often  assume  the  outline  of" 
a  geometrical  figure  or  of  some  animal. 

According:  to  the  statements  of  the  inhabitants  there  are  in  th. 
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upper  part  of  the  river  ten  or  twelve  mounds  of  smaller  size  th*an 
the  above.  Still  others  exist  on  the  margins  of  the  Anajus, 
Mofocs  and  Igarapegrande,  and  also  in  various  parts  of  the  plains, 
distant  from  any  river. 

From  what  has  been  said  it  is  evident  that  the  mounds  of  Ma- 
rajo  were  the  work  of  man,  and  that  too  of  an  exceedingly  indus- 
trious race.  For  what  purpose  were  they  built — for  defense,  as 
dwelling  places,  or  as  cemeteries  for  the  deail  ?  They  wcro  [)rob- 
ably  intended  for  all  these.  They  were  primarily  localities  for  living 
upon,  elevated  as  much  to  escape  inundation  as  to  afford  a  better 
means  of  defense  against  enemies.  That  they  were  also  used  for 
interment  is  proved  by  the  number  of  burial  urns  with  skeletons 
which  they  contain.  The  remains  of  tire  and  of  an  abundance  of 
pottery  for  domestic  use  indicate  as  well  tlwt  the^  were  places  of 
habitation.  It  is  likely  that  they  were  the  sites  of  fortifieil  vil- 
lages, occupied  by  a  tribe  holding  to  the  custom,  so  common 
among  Brazilian  Indians,  of  burying  the  dead  inside  the  house. 

I  will  now  pass  to  a  consideration  of  the  objects  found  in  the 
mounds ;  these  consist  of  stone  implements  and  pottery.  The 
former  are  not  common  and  do- not  differ  notably  in  shape  from 
those  of  other  localities;  they  are  well  polished  and  matle  of 
diorite,  a  kind  of  stone  which  is  not  found  on  Marajo,  nor  at 
any  near  locality  on  the  main-land. 

Pottery  e.xists  in  the  greatest  abundance,  and  is  as  noteworthy 
for  its  superior  make  as  for  the  beauty  and  perfection  of  form  and 
ornamentation  which  it  displays.  Of  the  m.ijority  of  objects 
made  by  prehistoric  man.  it  may  be  said  that  they  are  curious  and 
interesting,  but  devoid  of  taste;  that  is.  they  do  not  gratify  our 
tastes,  perfected  and  purified  by  centuries  of  culture  and  art. 
Among  the  vases  of  Marajn,  however,  are  some  that  compare 
very  favorably  with  those  of  the  ancient  Greeks  and  Ktruscans 
in  symmetry  and  elegance  <>f  form,  as  well  as  in  the  relief  and 
high  grade  of  their  decorations.  The  ancient  inhabitants  of 
Marajo  were  truly  masters  in  ceramic  art. 

Considering  that  the  aboriginal  mode  *)f  making  an  earthen- 
ware pot  was  to  coil  up  a  long  strip  of  cl.iy — and  of  this  fact  we 
have  ample  proof  in  the  mounds  we  are  describing — it  is  won- 
derful to  behold  a  pot  thus  constructed,  measuring  almost  a 
metre  in  diameter,  made  perfectly  symmetrical.  This,  together 
with  the   regularity  and   perfection  of   the    lines  of   ornament, 
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demonstrates  the  great  experience  and  culture  of  the  maker. 
The  ornaments  encountered  are  naturally  divided  into  three 
classes — those  in  relief,  the  engraved  and  the  painted.  The  first 
kind  is  found  upon  idols  and  trinkets,  and  upon  the  sides  of 
vessels,  often  forming  handles  by  which  they  can  be  lifted.  They 
are  made  by  the  hand,  of  soft  clay,  and  generally  rudely  represent 
the  human  figure  or  that  of  some  animal. 

The  engraved  and  painted  ornaments,  however,  very  seldom 
represent  natural  objects,  and  when  they  do,  it  is  in  a  very  con- 
ventional way,  rendering  it  difficult  to  interpret  them.  They  are 
usually  of  a  purely  aesthetic  character,  and  include  the  fret,  the 
cross  and  other  styles  very  well  known  in  art. 

From  some  of  the  primitive  forms  has  been  worked  out  an  exceed  - 
ingly  interesting  series  of  modifications,  from  which  arises  the 
greatest  value  of  the  antiquities  of  Marajo.  It  is  evident  that  we 
have  there  vestiges  of  a  savage  race  that  had  entered  upon  the 
first  rudiments  of  art,  and  advanced  so  little  that  it  is  possible 
now  from  their  relics  to  trace  each  step  in  the  early  development 
of  art.  As  the  study  of  embryology  has  solved  many  difficult 
questions  in  zoology,  so  has  the^tudy  of  art  here  in  the  embryo 
explained  important  points  in  the  general  history  of  art. 

Prof  Hartt  has  thoroughly  investigated  this  subject,  and  has 
arrived  at  very  important  conclusions  regarding  it.  A  single 
example  will  serve  to  explain  the  importance  of  this  study. 
Ruskin  and  others  have  proved  that  many  of  the  complex  designs 
of  architecture  and  the  other  arts  are  evolved  from  the  fret,  but 
no  one  has  carried  the  analysis  farther.  Now  the  pottery  of 
Marajo  comes  in  to  complete  the  scries,  by  showing  that  this  fret 
originated  from  straight  lines,  which  the  savage,  like  a  child,  uses 
in  his  first  attempts  at  ornamenting. 

I  am  unable  within  the  limits  of  this  paper  to  discuss  this 
exceedingly  interesting  subject  further.  It  simply  remains  for 
me  to  add  a  few  words  respecting  the  uses  of  these  various 
objects,  that  an  idea  may  be  obtained  of  the  customs  and  the 
mode  of  thought  of  this  ancient  people.  Some  of  the  objects 
were  doubtless  idols,  and  indicate  a  form  of  religious  belief  to 
have  existed  among  them ;  others  seem  to  be  trinkets  or  objects 
made  as  pastimes ;  others  ornaments  for  the  dress  or  person ; 
while  others  still  were  articles  of  domestic  use,  and  even  these 
last  were  carefully  ornamented.  Finally,  the  largest  and  most 
elaborate  of  all  were  burial  urns,  sometimes  of  broad  dimensions, 
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but  always  so  constricted  at  the  mouth  as  to  admit  only  disjointed 
bones,  deprived  of  their  flesh.  In  these  are  encountered  human 
remains,  unfortunately,  however,  so  reduced  to  powder  that  it  is 
impossible  to  determine  the  physical  characters  of  the  race. 

In  conclusion,  I  can  safely  affirm,  that  even  to-day  it  is  very 
hard  to  find  on  the  Amazonas  proofs  of  greater  industry  than  that 
furnished  by  these  mounds,  or  a  higher  appreciation  of  the  beau- 
tiful than  is  manifested  by  the  ornamentation  of  the  pottery  of 
the  ancient  inhabitants  of  Marajo. 


•:o: 


NATIVE    BITUMENS    AND    THE    PITCH    LAKE    OF 

TRINIDAD. 

BY  W.  O.  CROSBY. 

MINERAL  pitch  and  the  most  of  the  native  bitumens  have 
been  known  from  very  early  times.  Among  the  ancient 
writers  we  find  many  statements  indicating  not  only  a  knowledge 
but  a  practical  use  of  these  substances ;  and  it  is  known  that 
asphaltum  was  applied  to  architectural  purposes  more  than  four 
thousand  years  ago.  That  this  substance  was  held  in  high  esti- 
mation may  be  inferred  from  its  being  ranked  by  these  w  riters 
among  the  best  building  materials  of  those  ages,  and  from  its 
application  to  structures  reipiiring  great  solidity  and  permanence. 

It  is  mentioned  at  several  places  in  tiie  Bible  under  the  names 
of  slime  and  pitch',  Noah,  in  building  the  ark,  being  coinmanded 
to  "pitch  it  within  and  witlujut  with  pitch,"  while  we  read  that  the 
bulrush  ark  of  the  infant  Moses  was  **  daubed  with  slime  and  with 
pilch."  Herodotus  says  it  wa-?  used  as  a  cement  in  buiUling  the 
strong  walls  of  Babylon,  large  quantities  being  brought  down 
to  tlie  Euphrates  by  the  small  river  Is.  These  fountains  of 
Is,  celebrated  as  having  attracted  the  attention  of  Alex.uuler  the 
Great,  Trojan  and  Juli.m,  still  continue  to  pour  out  inexhaustible 
supplies.  The  same  author  describes  the  mode  of  oI>taining  solid 
bitumen  and  petroleum  from  a  spring  near  Anderica,  on  one  of 
the  Ioni<in  islands,  and  of  separating  them  from  e.ieh  other  and 
from  foreign  substances.     This  spring  is  flowing  there  to-day. 

Diodorus  Siculus  and  Josephus  noticed  the  bitumen  of  the 
Dead  sea,  its  use  \\\  medicine  and  in  coating  ships;  its  importa** 
tion  into  Egypt;  and  its  being  there  used  with  arom.itic  spices 
for  the  purpose  of  embalming  botiies,  which  it  preserved  from 
putre&ction. 
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In  their  structures,  the  Romans  directed  much  attention  to 
soh'dity  and  permanence,  and  of  course  endeavored  to  select 
what  were  considered  the  most  useful  and  durable  materials. 
That  these  materials  were  often  good  is  shown  by  the  state  of 
preservation  of  many  of  their  works,  and  by  the  fact  that  their 
cement  is  scarcely  equaled  by  any  of  modern  time  ;  and  yet 
Vitruvius,  a  celebrated  architect  of  the  age  of  Augustus,  speaks 
of  bitumen  as  superior  to  every  other  kind  of  cement,  and  regrets 
its  scarcity. 

Notwithstanding  the  long  time  that  native  bitumens  have  been 
known,  it  is  only  within  the  present  century  that  they  have  come 
to  be  extensively  employed  in  the  arts ;  and  that  geologists  and 
chemists  have  reached  definite  conclusions  concerning  their  origin, 
modes  of  occurrence,  properties  and  relations.  The  prevalent 
notion  that  these  substances  are  of  rare  and  limited  occurrence  is 
entirely  erroneous,  for,  as  I  shall  presently  show,  the  bitumens, 
taken  as  a  class,  are  very  widely  and  abundantly  diffused  through 
the  crust  of  the  earth.  They  are  found  in  every  quarter  of  the 
globe,  and  in  every  geological  formation  from  the  Cambrian  to 
the  present  time.  Their  occasional  association  with  what  appear 
to  be  igneous  rocks,  has  led  some  writers  to  infer  that  in  their 
origin  they  are  in  some  way  connected  with  volcanic  action.  An 
explanation  which,  as  Canon  Kingsley  has  remarked,  "  savors 
somewhat  of  a  *  bull ;'  for  what  a  volcano  could  do  to  pitch,  save 
to  burn  it  up  into  coke  and  gases,  it  is  difficult  to  see."  When, 
as  undoubtedly  sometimes  happens,  the  bore  of  a  volcano  passes 
through  sedimentary  strata  holding  bitumen  or  bituminous  coal, 
it  is  easy  to  see  how  the  connection  of  these  substances  with 
volcanic  products  may  arise.  But  be  their  associations  what  they 
may,  it  has  been  definitely  settled  that  in  their  origin  the  bitu- 
mens, like  the  coals,  are  always  strictly  organic.  In  every  case 
they  are*  the  more  or  less  transformed  tissues  of  plants  or 
animals. 

Under  the  general  name  of  bitumen  are  included  both  the 
liquid  forms,  petroleum  and  naphtha,  and  the  solid  varieties  such 
as  asphalt.  Chemically  considered,  the  bitumens  are  hydrocarbons 
the  average  composition  being  represented  by  the  general 
formula  C^  H2n.  The  so-called  bituminous  coals,  which,  how- 
ever, are  destitute  of  true  bitumen,  are  likewise  hydrocarbons. 
These  are  distinguished  from  the  bitumens  by  their  smaller 
hydrogen  ratio,  analysis  affording  the  general  formula  C^  Hj^,  and 
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by  the  important  facts  that  unlike  many  of  the  bitumens  they  arc 
not  liquid  at  ordinary  temperatures,  and  unlike  all  the  solid  bitu- 
roens»  arc  incapable  of  assuming  the  liquid  state  on  the  applica- 
tion of  heat  The  coals  partake  in  a  large  degree  of  the  nature 
of  their  chief  constituent  element,  carbon,  the  most  thoroughly 
solid  substance  known,  distinguishing,  as  wc  should,  solidity  from 
density.  In  their  entire  insolubility,  again,  the  coals  are  strongly 
contrasted  with  the  bitumens,  the  latter  class  being  all  more  or 
less  soluble  in  liquids  like  benzole,  sulphide  of  carbon,  oil  of  tur- 
pentine and  ctiier;  and  the  less  fluid  bitumens,  as  asphalt,  dis- 
solving in  the  more  fluid,  naphtha-like,  varieties. 

Notwithstanding  the  general  distinctness  of  these  two  great 
classes  of  native  hydrocarbons,  there  is  a  point  where  they  are  not 
easily  separated.  Among  the  bitumens  there  are  different  degrees  of 
fusibility  and  solubility,  and  a  concomitant  variation  of  the 
hydrogen  ratio,  preseniing  a  regular  graflation  as  we  pass  from 
naphtha  with  the  maximum  solubility  and  fusibility,  and  the 
largest  proportion  of  hydrogen,  through  petroleum,  mineral  tar, 
and  the  various  asphalts  to  idrialite,  which,  having  the  composi- 
tion of  bituminous  coal,  is  fusible  with  difficulty,  and  only  slightly 
soluble.  From  idrialite  the  passage  is  easy  to  true  bituminous 
coal,  and  from  this,  as  is  well  known,  to  anthracite.  So  that,  as 
Dr.  T.  Sterry  Hunt  has  stated  it,  "  Anthracite  or  nearly  pure  car- 
bon, on  the  one  hand,  and  petroleum  and  naphtha,  or  carbon  with 
a  maximum  of  hydrogen,  on  the  other,  represent  the  two  extremes 
of  a  series  of  which  bituminous  coals  anil  asphalts  are  interme- 
diate terms.*' 

Following  is  a  list  of  the  more  important  members  of  this 
series,  with  their  formulas,  which  have  been  calculated  for  twenty- 
four  equivalents  of  carbon,  to  compare  with  the  chief  con>tiliient 
of  wood,  cellulose : 

Cellulose r„  I'w  *  *4i 

Naphtha      )  <'     ii 

Petroleum   >   "     ^ 

Mineral  Tar *'?i  '^* 

.    .  (  \.iru'.  from  (\.  \\..  ( > 

Asphalt ,  ,./•  ,  "  , , 

Idrialite <"„  H,, 

J  vaiii-.finiii  r,,  H^, '>j 
Ilituminous  coal {  .  . .     , ,     , , 

Anthracite ,.    ,,''    , 

(  to  („  II,    O.J 
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A  little  study  of  these  figures  will  make  it  clear  that  all  these 
different  hydrocarbons  may  be  produced,  theoretically  at  least,  by 
removing  from  cellulose,  which  represents  all  woody  matter,  vari- 
able proportions  of  carbonic  anhydride  (CO2),  marsh  gas  (CH4\ 
and  water  (H2O);  and  this  is,  in  many  cases,  the  course  that  nature 
pursues.  Under  ordinary  conditions  decaying  wood  is  attacked 
by  the  oxygen  of  the  air  and  burned  up  to  carbonic  anhydride, 
water  and  ashes  as  completely  as  if  thrown  into  a  furnace ;  but  if 
kept  out  of  contact  with  the  atmosphere,  as  when  lying  beneath 
the  water  and  mud  of  a  marsh,  or  buried  in  deposits  of  sand  or 
clay,  the  wood  is  still  subject  to  decomposition,  though  the  decay 
is  of  a  very  different  order  and  much  less  complete.  The  oxygen 
is  the  most  active  element  of  the  wood,  and  the  first  to  leave ; 
but  it  never  goes  alone,  always  taking  with  it  some  of  the  bydro- 
gen  in  the  form  of  water,  or  of  carbon  as  carbonic  anhydride. 
Afterwards  other  portions  of  the  carbon  and  hydrogen  unite  and 
make  their  escape  as  the  inflammable  gaseous  substance  known 
as  marsh  gas.  The  presence  of  this  gas  in  most  swamps  and 
marshes  attests  that  nature's  laboratory  for  the  manufacture  of  coal 
and  bitumen  is  still  in  operation.  Both  these  species  of  decom- 
position, whether  in  the  air  or  out  of  it,  go  on  much  more  rapidly 
in  the  presence  of  heat ;  the  first  process  being  exemplified  in 
every  stove  and  furnace,  and  the  second  by  the  charcoal  pit ;  for 
anthracite,  the  ultimate  product  of  slow  decomposition  out  of 
*  contact  with  the  air,  is  simply  a  mineral  charcoal. 

A  further  inspection  of  our  formulas  will  make  it  evident  that 
to  transform  cellulose  or  wood  Into  the  average  bitumen  we  must 
remove  all  the  oxygen,  some  carbon  and  but  little  hydrogen  ; 
while  for  the  conversion  of  vegetable  matter  into  coal,  the  oxygen 
is  less  completely  removed,  and  the  hydrogen  suffers  much  greater 
loss  than  the  carbon.  In  the  one  case  the  escaping  volatile  pro- 
ducts of  the  decomposition  are  mainly  carbonic  anhydride  with 
some  marsh  gas ;  and  in  the  other  case  the  loss  has  occurred 
chiefly  in  the  form  of  water,  the  carbon  remaining  largely  intact. 
This  is  an  important  difference,  and  one  which  would  be  more 
obvious  if  our  series  included  all  the  varieties  of  coal.  The  fact 
is  this  series  is  not  a  very  natural  one  after  all.  It  represents 
fairly  well  the  changes  resulting  in  the  production  of  the  different 
bitumens,  viz:  a  complete  abstraction  of  the  oxygen  and  a 
gradual  diminution  of  the  hydrogen;  but  the  coals  are  generated 
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by  a  gradual  diminution  of  both  elements,  as  the  following  scries 
will  show,  the  formulas  bcin^  still  computed  for  comparison  with 
cellulose : 

Peat    an.ll  ,     „     ^        . 

I-tRnite <*«  ^^«  ^\ 

(  varies  from  C„  H,b  O, 

Itit  urn  I  nous  CI  Ml .  /•     n     /. 

(         to  ^m"hi<-> 

.     .  f  varies  from  C-.  H  m  O 

Anthracite J  . .    , ,    /^ 

(  to  („  II,  O.J 

We  are,  then,  to  regard  the  coals  and  bitumens  as  forming  two 
distinct  but  parallel  series,  in  each  of  which  there  is  an  evident 
tendency  to  the  reduction  of  organic  matter  to  the  state  of  pure 
carbon.  Theoretically,  at  le.ist,  the  final  results,  like  the  starting 
points,  are  chemically  the  same  for  the  two  series ;  but  they  are 
reached  by  diflerent  roads.  Graphite,  which  is  cs.scntially  pure 
carbon,  is  the  final  term  of  the  coal  scries,  and  it  is  not  improb- 
able that  diamond  stands  in  the  same  relation  to  the  bitunu-ns,  for 
Liebig  has  suggested  that  diamond  is  most  probably  formeil  by 
crystallization  of  carbon  from  a  li(|uid  hydrocarbon. 

Oxygen  and  hydrogen  exist  in  cellulose  in  the  right  propor- 
tions to  form  water,  and  the  conversion  of  this  substance  into 
coal,  as  already  stated,  consists  mainly  in  the  uni«)n  of  these  two 
dements.  But  we  may  now  profitably  notice  some  important 
observations  of  Principal  Dawson,  according  to  which  we  should 
no  longer  regard  the  ordinar)-  vegetable  fibre  or  cellulose  com- 
posing the  main  body  of  plants  as  the  principal  source  t>f  coal, 
but  certain  epidermal  tissues  which  difler  from  cellul«>se  in  bring 
much  poorer  in  oxygen.  In  other  words,  it  is  the  bark  mainly. 
and  not  the  solid  wood  from  which  coal  is  formed.  Dr.  Hunt 
gives  the  composition  of  cork,  which  is  a  baik,  as  C\»4  Hj:  O7. 
These  corticcil  tissues,  Dawson  says,  "are  very  little  liable  to 
decay,  and  resist,  more  than  most  other  vegetable  matters,  atjueous 
infiltration,  properties  which  have  caused  them  to  remain 
unchanged  and  resist  the  penetration  of  mineral  sul)>tances  more 
than  other  vegetable  tissues.  These  qualities  are  well  Men  in  the 
bark  of  our  American  white  birch  {^Betula  alba).  It  i^  n<j  wnnder 
that  materials  of  this  kind  should  constitute  considerable  portions 
of  such  vegetable  accumulations  as  the  beds  of  coal,  and  that 
when  present  in  large  proportion  they  should  aff«>ril  richly  bitu- 
minous beds.     All  this  agrees  with  the  fact  apparent  on  examina- 
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tion  of  common  coal,  that  the  greater  number  of  its  purest  layers 
consist  of  the  flattened  bark  of  the  sigillariae  and  similar  trees, 
just  as  any  single  flattened  trunk  imbedded  in  shale  becomes  a 
layer  of  pure  coal.  It  also  agrees  with  the  fact  that  other  layers 
of  coal,  and  also  the  cannels  and  earthy  coals,  appear  under  the 
microscope  to  consist  of  finely  comminuted  particles,  principally 
of  epidermal  tissues,  not  only  of  the  fruits  and  spore- cases  of 
plants,  but  also  of  their  leaves  and  stems." 

Every  one,  I  think,  must  have  observed,  at  some  time,  decaying 
logs,  or  better,  stumps,  of  which  little  or  nothing  remains  but  a 
cylinder  of  bark,  and  this  is  apparently  little  altered.  Dawson 
has  found  such  hollow  stumps  in  the  coal  formation,  with  abun- 
dant evidence  that  they  had  been  the  homes  of  animals,  such  as 
insects  and  reptiles.  Such  phenomena  are  the  best  illustrations 
of  the  superior  resistance  which  this  class  of  vegetable  tissues 
offers  to  atmospheric  action,  a  resistance  undoubtedly  due  to  the 
small  proportion  of  oxygen  which  they  contain  ;  their  composi- 
tion, as  Dr.  Hunt  has  pointed  out,  approaching  closer  to  resins 
and  fats  than  to  wood,  and,  "  like  these  substances,  they  repel 
water,  with  which  they  are  not  easily  moistened.*' 

We  have  now  traced  to  their  origin  in  the  vegetable  kingdom 
all  of  the  coals,  so  far  as  known,  and  many  of  the  true  bitumens. 
The  notion  is  rapidly  gaining  ground  among  geologists,  however, 
that  the  bitumens,  especially  the  lighter  and  more  fluid  forms, 
such  as  petroleum  and  naphtha,  are  largely  of  animal  origin. 
This  view,  for  the  development  of  which  we  are  mainly  indebted 
to  Dr.  T.  Sterry  Hunt,  is  based  upon  the  following  general  con- 
siderations:  (i)  Animal  tissues,  the  average  chemical  composi- 
tion, but  not  the  molecular  structure,  of  which  may  be  represented 
by  the  formula  C24  Hgg  Ng  O4,  approaches  even  more  nearly  than 
epidermal  vegetable  tissues  to  the  composition  of  bitumens.  (2) 
Although,  as  a  rule,  eminently  unstable  compounds,  subject, 
under  ordinary  circumstances,  to  rapid  and  complete  decomposi- 
tion ;  yet  we  have  good  reason  to  believe  that  there  are  vast 
regions  where  the  conditions  are  not  only  favorable  for,  but  must 
necessitate,  that  slow  and  partial  decay  resulting  in  the  formation 
of  bituminous  substances.  The  regions  referred  to  are  the  depths 
of  the  ocean.  Recent  researches  have  shown,  contrary  to  the  old 
idea,  that  the  deep  sea  holds  an  abundant  fauna.  All  grades 
of   animal   life,    from   the    highest   to   the   lowest,    have    need 
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of  a  constant  supply  of  oxygen.  Now  on  the  land,  vegetation  is 
constantly  returning  to  the  air  the  oxygen  consumed  by  animals, 
but  in  the  abysses  of  the  ocean  vegetable  life  is  scarce  or  wanting, 
and  hence  it  must  result  that  over  these  greater  than  continental 
areas  countless  myriads  of  animals  are  living  habitually  on  short 
rations  of  oxygen,  and  in  water  well  charged  with  carbonic  anhy- 
dride, the  product  of  animal  respiration.  As  a  consequence, 
when  the^e  animals  die  their  tissues  do  not  find  the  oxygen 
essential  for  their  perfect  decomposition,  and  in  the  course  of 
time  become  buried,  in  a  half  decayed  state,  in  the  ever  increasing 
sediments  of  the  ocean  floor.  The  same  thing  must  hapix^n  to 
animals  living  in  higher  bathymetric  zones,  all  the  way  to  the 
surface,  whose  bodies  sink  to  the  bottom  after  death ;  they  yield 
a  little  ammonia  and  carbonic  anhydride,  and  then  pass  into  the 
comparatively  stable  condition  of  a  liijuid  or  solid  bitumen. 
During  the  lapse  of  ages  those  sediments,  rich  in  organic  matter, 
will  be  consolidated  into  limestones  and  slates,  and  at  a  later 
period  may  be  elevated  to  form  new  land ;  a  process  which  has 
been  many  times  repeated  in  the  past.  (3)  For,  cis  geologists 
well  know,  rocks  corresponding  to  those  just  described  are  of 
very  frequent  and  extensive  occurrence  among  the  formations 
now  exposed  to  their  observation. 

Petroleum  is  usually  associated  with  salt,  the  same  well  often 
aflbrding  both  oil  and  a  strong  brine ;  a  fact  very  suggestive  of 
the  marine  origin  of  the  petroleum.  While  the  disagreeable 
smell  of  some  oleiferous  limestones  is  probably  due,  as  remarked 
by  Newberry,  to  the  animal  origin  of  the  oil. 

The  capabilit}'  which  the  so-called  bituminous  coals  possess  of 
yielding,  by  a  proce>s  known  to  chemists  as  destructive  distilla- 
tion, various  liquid  and  gaseous  hydrocarbons,  some  of  which 
resemble  petroleum,  a  proj>erty  common  to  most  substances  of 
organic  origin,  has  not  only  led  to  their  being  erroneously 
regarded  as  bituminiferous,  but  many  geologists  have  inferred 
that  we  have  here  a  clew  to  the  origin  of  the  vast  reservoirs  of 
petroleum  known  to  exist  in  this  and  other  countries,  and  which 
have  of  late  years  been  tapjx'd  with  such  astonishing  results. 
Anthracite  is  undoubtedly  a  species  of  natur.il  coke,  produced 
when  ordinary  bituminous  coal  loses  its  volatile  ingredients ;  its 
general  mode  of  occurrence  and  geological  relations  prove  this. 
But  is  nature's  mode  of  making  coke  strictly  analogjus  to  what 
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goes  on  in  the  retorts  of  the  gas  works  ?  Probably  not.  We 
have  every  reason  to  believe  that  the  natural  process  is  a  very 
gradual  one,  and  that  the  volatile  products  are  all  gaseous.  In 
every  bituminous  coal  mine  in  the  world  the  two  permanent  gases, 
carbonic  anhydride  and  marsh  gas — the  deadly  choke-damp  and 
fire-damp  of  the  miners,  are  constantly  escaping  from  the  coal, 
but  unaccompanied  by  any  oily,  petroleum-like  liquid.  This 
action,  sufficiently  long  continued,  must  result  in  the  production 
of  anthracite,  and  that  it  has  so  resulted  is  evidenced  by  the  fact 
that  the  rocks  lying  above  the  great  deposits  of  anthracite  are 
quite  free  from  the  liquid  bitumens  we  should  otherwise  expect 
to  find  there.  The  fact  is,  that  in  Pennsylvania  the  anthracite  is 
in  one  end  of  the  State  and  the  petroleum  in  the  other;  and, 
moreover,  the  petroleum  is  obtained  from  a  formation  below  the 
Carboniferous,  to  which  the  coal  belongs.  Its  origin  is  some- 
times referred  to  the  carbonaceous  shales  or  pyroschists  of  the 
underlying  Hamilton  beds;  but  these,  like  the  coals,  are  found, 
on  examination,  not  to  contain  any  bitumen,  and  like  the  bitu- 
minous coals,  they  still  retain  perfectly  the  power  of  yielding 
bitumens  when  sufficiently  heated.  Beyond  the  limits  of  Penn- 
sylvania the  general  facts  are  the  same,  and  nowhere  is  there  any 
evidence  proving  a  connection  of  the  petroleum  with  the  coals  or 
pyrochists.  Petroleum  is  generally  obtained  from  wells  sunk  in 
sandstone  or  slate.  In  some  cases  it  is  probably  indigenous  in 
these,  but  usually  it  has  been  forced  up  by  hydrostatic  pressure 
or  sponge-like  absorption  from  oleiferous  limestones.  There  are 
several  extensive  formations  of  these  limestones  in  Eastern  North 
America,  and  geologists  are  only  beginning  to  appreciate  their 
abundance  and  richness.  The  oil  is  found  filling  the  pores  and 
cavities  of  fossil  shells  and  corals,  and  saturating  the  entire  sub- 
stance of  the  limestone,  the  evidence  being  plain  that  it  is  indig- 
enous in  this  position  and  has  not  been  introduced  into  the  lime- 
stone subsequent  to  the  formation  of  the  latter.  Dr.  Hunt  has 
made  a  quantitative  determination  of  the  petroleum  in  a  lime- 
stone of  Niagara  age  occurring  near  Chicago,  with  the  following 
almost  incredible  result :  Although  the  formation  has  a  thickness 
of  only  thirty-five  feet,  yet  in  each  square  mile  it  must  contain 
not  less  than  "  seven  and  three  quarter  millions  of  barrels  of 
petroleum.**  He  says  further,  "  The  total  produce  of  the  great 
Pennsylvania  oil  region  for  the  ten  years  from   i860  to  1870  is 
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estimated  at  twenty-eight  millions  of  barrels  of  petroleum,  or  less 
than  would  be  contained  in  four  square  miles  of  the  oil-bearing 
limestone  formation  of  Chicago." 

As  a  rule  limestone  is  too  massive  and  close  grained  to  |x:rmit 
the  oil  to  flow  freely  through  it  to  supply  wells  sunk  in  this  rock  ; 
but  overlying  sandstones  gradually  soak  up  the  oil,  and  its  accu- 
mulation along  the  crests  of  anticlinal  arches  in  the  latter  rock  is 
due  to  the  presence  of  water  in  the  strata,  which,  being  the 
heavier  liquid,  forces  the  oil  to  the  top.     The  richest  wells  are 
those  which  tap  large  bodies  of  oil  contained  in  the  great  fissures 
and  cavities  which,  as  geologists  well  know,  usually  accompany 
an  anticlinal  fold  of  the  strata.     Very  often  these  subterranean 
chambers  arc  filled  partly  with  oil  and  partly  with  gas,  and  the 
latter  serves  a  useful  purpose  in  forcing  the  former  to  the  surface. 
This  gas  is  derived  from  the  oil  itself,  and  if  the  situation  of  the 
fissure  or  the  texture  of  the  rock  are  such  that  the  gas  can  escape, 
its  formation  will  continue  until,  in  ^ome  cases  at  least,  the  petro- 
leum is  reduced  to  a  thick  viscid  or  even  solid  condition.    It  is  by 
a  similar  but  more  rapid  fractional  distillation  that  the  petroleum 
is  refined  for  illuminating  purposes,  the  solid  residue  being  chiefly 
the  substance   parafTine.      The  fissures  filled  with  .solidified  or 
inspissated  petroleum  are  not  wholly  theoretical,  for  several  have 
been   discovered,  which,  through  some  accident  of  erosion  or 
faulting  of  the  strata,  are  now  exposed  on  the  surface.     The  most 
noted  of  these  is  in  New  Brunswick,  the  material  occupying  the 
fissure  being  the  famous  and  valuable  mineral,  albertite.     This  is 
a  jet-black  lustrous  substance  intermediate  in  physical  characters 
between  bituminous  coal  and  asphaltum,  though  chemically  it  is 
much  nearer  the  latter  than  the  former,  afTordin^  the  formula 
Cji  H|s  Oi.j.     This  deposit  bears  no  resemblance  to  a  true  coal 
bed,  but  fills  a  large  irregular  crevice  cutting  acrt>ss  the  strati. 
The  enclosing  shales  are  rich  in  the  remains  of  fi^h,  and  so  bitu- 
minous as  to  be  visibly  oily,  and  to  "  sustain  a  fire  witlKuit  the 
aid  of  other  fuel."     The  grahamite  of  West   Virginia  is  a  sub- 
stance closely  resembling  albertite  and  occurring  in  a  similar  fis- 
sure or  crevice.     The  same  phenomena,  on  a  smaller  scale,  are 
many  times  repeated   in  Canada,  in  the  vicinity  of  (Juebec  and 
elsewhere. 

Whenever  petroleum  is  exposed  to  the  air  for  any  length  «>f 
time,  as  when  it  slowly  e.xudes  from  the  rocks,  forming  j[K-troleum 
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■ 
springs,  it  is  likely,  in  a  manner  similar  to  that  just  described,  to 

lose  its  more  volatile  ingredients  and  become  semi-solid  like  min- 
eral tar,  or  solid  like  asphalt.  And  so  it  happens  that  many  of 
the  smaller  deposits  of  asphaltum  in  this  and  other  countries  are 
simply  dried  up  petroleum,  and  are  of  animal  origin.  The  great 
deposits  of  the  globe,  however,  those  which  constitute  the  prin- 
cipal source  of  the  asphaltum  employed  in  the  arts,  do  not  appear 
to  have  been  formed  in  this  way ;  but  have,  in  most  cases  at  least, 
been  derived  directly,  after  the  manner  of  coal,  as  already 
explained,  from  decaying  vegetation. 

Extensive  deposits  of  asphaltum,  such  as  that  for  which  the 
island  of  Trinidad  is  celebrated,  are  commonly  regarded  as  some- 
thing exceptional,  something  out  of  the  natural  order,  a  freak  of 
nature.  This  notion  is  without  foundation  in  facts,  for  asphaltic 
substances  are  not  only  widely  disseminated,  as  already  stated, 
but  in  not  a  few  localities,  which  form  a  zone  girdling  the  earth, 
they  are  accumulated  in  such  vast  abundance  as  to  ensure  an 
unfailing  supply  for  man's  purposes  for  all  time  to  come. 

A  list  of  the  localities  where  asphaltum  is  especially  abundant 
may  further  enforce  this  view,  these  are :  Cuba,  several  of  the 
Windward  islands,,  especially  Trinidad  and  Barbadoes,  the  Carib- 
bean shore  of  South  America,  particularly  the  province  of  Mara- 
caybo,  Caxitambo  and  Berengela  in  Peru,  where  are  lakes  of 
asphalt  similar  to  that  on  Trinidad  ;  Mexico,  Texas  and  California 
in  North  America,  Persia,  and  Arabia,  Palestine  on  the  shores  of 
the  Dead  sea  and  on  Mount  Lebanon,  Ionian  islands,  France, 
Switzerland  and  Portugal,  It  is  a  curious  fact  that  the  asphalts 
are  confined  almost  wholly  to  tropical  and  sub-tropical  regions. 
There  appears  to  be  in  low  latitudes  some  general  climatic  or 
other  condition  which  has  in  many  cases  determined  the  conver- 
sion of  vegetable  matter  into  bitumen  instead  of  coal. 

The  largest  deposit  in  Europe  is  probably  that  in  the  Val-de- 
Travers,  Neufchatel,  Switzerland,  which  has  been  worked  for 
more  than  one  hundred  and  fifty  years.  This  occurs  in  rocks  of 
Cretaceous  age ;  but  as  a  rule  the  great  masses  of  asphalt  arc 
found  in  connection  with  Tertiary  strata.  This  is  the  geological 
position  in  Trinidad,  Barbadoes,  Peru  and  other  points  in  South 
America  and  in  California.  Trinidad  is  composed  chiefly  of  Ter- 
tiary and  Secondary  beds,  the  former  predominating;  but  toward 
the  north  the  island  otherwise  quite  low,  is  bordered  by  a  bold 
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range  of  mountains,  a  detached  link  of  the  great  littoral  Cordillera 
of  Venezuela.  These  are  composed  of  ancient  crystalline  strata, 
and  stand  like  a  wall  between  the  Tertiary  plain  on  the  south  and 
the  Caribbean  sea,  and  the  long  chain  of  volcanic  islands  on  the 
north.  There  is  scarcely  a  trace  of  true  volcanic  action  observa- 
ble in  Trinidad,  the  hot  mud  springs — the  so-called  mud  volcanoes 
— hardly  coming  in  that  category.  They  may  be  classed  as 
hydro-thermal  but  not  as  igneous  phenomena.  1  have  also  seen 
little  or  no  evidence  of  volcanic  action  during  the  past  epochs  in 
the  history  of  the  isLmd ;  and  the  frequent  severe  earthquake 
shocks  of  the  regions  on  the  west  and  north  are  ver^'  rarely  felt 
with  destructive  force  in  this  favored  isle. 

Asphaltum,  usually  accompanied  by  mineral  tar  and  petroleum, 
occurs  at  many  points  on  Trinidiid  and  also  on  the  adjacent  main. 
But  the  largest  and  most  interesting  deposit,  not  only  of  this 
region  but  of  the  world,  is  that  known  as  the  Pitch  I^ike.  This 
is  on  Point  La  Brea  (T-a  Brca  being  Spanish  for  the  pitcli),  in  the 
south-western  part  of  the  island,  and  one  mile  from  the  Gulf  of 
Paria.  The  topography  of  the  country  about  the  lake  is  ex- 
tremely simple ;  from  three  sides — north,  west  and  south — the 
land  slopes  gradually  upward  from  the  sea  to  the  surface  of  the 
lake,  which  lies  one  hundred  and  thirty-eight  feet  above  the  gulf; 
while  on  the  east  the  land  is  slightly  hij^her  than  the  lake.  In 
other  words,  the  Pitch  I^ike  is  on  the  faintly-marked  shoulder  of 
a  broad,  low  ridge  Avhich,  projecting  into  the  gulf  of  P.iria,  forms 
the  peninsula  or  promontory  of  La  Brea.  Contrary  to  all  topo- 
graphic laws  and  precedents,  this  so-called  lake  is  not  in  a  valley, 
but  on  a  hill-top.  I  have  already  denied  the  existence,  both  past 
and  present,  of  volcanic  phenomena  in  this  region,  and  yet  the 
situation  of  this  remarkable  deposit  of  asphalt  is  very  much  as  if 
the  broad-mouthed  crater  of  a  low-lying  volcano  were  filled  to 
the  brim  with  this  material.  I  say  filled  t«>  the  brim,  because  on 
the  three  sides  named  above,  the  surface  of  the  pitch  is  even  with 
the  brow  of  the  hill,  and  more  so,  for  at  many  point-^  the  viscous 
substance  is  constantly  overflowing  and  moving  seaward,  after  the 
manner  of  very  sluggish  lava  streams.  The  motion  is  extremely 
slow,  the  pitch,  where  it  issues  from  the  lake,  being  a  brittle  solid. 
The  moving  masses  present  curved  lines  and  surfaces,  which  are 
convex  downwards;  and  Kingsley  has  verv- a[)tly  likened  these 
streams  of  asphalt  to   glaciers,  thj  lake   representing  a   mcr  di 
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glace.  The  asphalt  becomes  harder  the  longer  it  is  exposed  to 
the  air  and  the  sun,  through  loss  of  its  volatile  ingredients,  and  con- 
sequently the  downward  progress  of  the  "  black  glaciers  '*  must 
sooner  or  later  be  checked,  if  not  entirely  stopped.  It  seems 
impossible  to  determine  the  extent  of  the  overflow,  for  although 
the  entire  slope  from  the  lake  to  the  sea  appears  as  a  continuous 
stratum  of  pitch,  the  soil  being  everywhere  very  thin  or  entirely 
wanting,  yet  it  is  probable,  as  pointed  out  by  Messrs.  Wall  and 
Sawkins,^  that  the  most  of  this  superficial  sheet  has  exuded  from 
the  asphaltic  sandstone — a  sandrock  supersaturated  with  asphal- 
tum — which  forms  the  rocky  basis  of  that  portion  of  the  ridge 
where  the  free  asphalt  is  found.  The  area  covered  or  underlaid 
by  this  mantle  of  pitch  is  estimated  at  3000  acres. 

The  bitumen  is  certainly  not  injurious  to  plant  life,  for  the  scanty 
soil  covering  the  pitch,  and  consisting  largely  of  that  material 
in  a  pulverulent  state,  supports  a  luxuriant  vegetation.  The  vil- 
lage of  La  Brea,  on  the  shore,  with  the  boiling  houses  where  the 
asphalt  is  refined,  rests  on  the  pitch  ;  and  the  inhabitants  com- 
plain that  their  houses  are  liable  to  be  thrown  out  of  level  by  the 
rising  or  sinking  of  the  tarry  foundations.  It  seems  as  if  every- 
thing superficial  here,  vegetation,  houses,  roads,  etc.,  must  be 
slowly  but  surely  drifting  toward  the  sea. 

"It  is  fortunate,"  as' one  writer  has  remarked,  "that  the  pitch 
when  compact  will  not  kindle,  or  in  other  words  will  not  burn 
without  a  wick,  for  otherwise  the  entire  region,  including  the 
village,  might  suffer  the  fate  of  Sodom  and  Gomorrah." 

The  pitch  not  only  forms  the  sea-shore  for  the  greater  part  of  a 
distance  of  four  miles,  but  in  front  of  the  village  it  appears  from 
beneath  the  sea  as  a  solid  barrier  reef  some  hundred  yards  from 
the  shore,  which  is  a  source  of  danger  to  unwary  boatmen  when 
the  water  is  rough.  It  is  probable  that  this  peninsula  of  La  Brea 
owes  its  existence  to  the  protection  afforded  the  land  by  the 
asphalt,  which  resists  the  action  of  the  waves  and  running  water 
far  better  than  the  unconsolidated  clays  and  sands  forming  the 
coast  to  the  north  and  south. 

We  may  now  return  to  the  fountain  head,  the  lake.  Of  the 
various  published  descriptions  of  this  remarkable  phenomenon, 
there  are  very  few  that  can  justly  lay  any  claim  to  accuracy,  and 
strange  to  say  these  are  not  to  be  found  in  encyclopedias,  nor 
even  in  our  best  text  books  of  science.     Probably  no  object  in 
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nature  has  been  so  grossly  misrepresented  as  the  Pitch  I-akc  of 
Trinidad.  In  an  official  history  of  the  Engh'sh  Exposition  of 
1851,  under  the  head  of  descriptions  of  articles  from  Trinidad,  it 
is  stated  that,  "  Tlie  Pitch  Lake  is  on  the  highest  land  in  the 
island.  It  is  soft  and  fluid  at  the  center,  and  there  is  an  active 
submarine  volcano  near  the  coast."  I  have  already  given  the- 
true  altitude  of  the  lake  as  one  hundred  and  forty  feet,  while  the 
highest  point  on  the  island  is  Mt.  Tucutche,  3100  feet  above  the 
sea.  The  submarine  volcano  is  a  petroleum  spring  which  comes 
up  under  the  water  a  short  distance  from  shore ;  the  water  is 
visibly  oily  over  an  area  of  several  rods,  and  bubbles  of  gas  are 
sometimes  seen  to  escape,  but  nothing  farther,  though  another 
writer  speaks  of  this  as  *'  a  submarine  volcano  which  at  times 
makes  a  noise  like  thunder  and  emits  naphtha  and  petroleum.** 
The  lake  itself  is  usually  described  as  three  miles  in  circumfer- 
ence, hot  and  fluid  in  the  center,  but  cold  and  solid  toward  the 
shore.  In  point  of  fact  this  body  of  pitch,  which  is  of  approxi- 
mately circular  outline,  is  scarcely  one  and  one-half  miles  in  cir- 
cuit, and  there  is  no  part  of  its  surface  that  may  not  be  walked 
upon  with  impunity.  The  temperature  is  uniform  throughout. 
The  area  of  the  lake  is  ninety-nine  acres.  Its  surface,  soft  enough 
in  a  few  spots  to  receive  the  impression  of  a  man's  boot,  is  for  the 
most  part  quite  hard  and  firm,  and  everywhere  of  a  dull  earthy- 
brown  or  brownish-black  color.  The  fracture  is  eminently  con- 
choidal,  but  the  lustre  is  always  dull,  the  result  of  an  admixture 
of  twenty  to  thirty  per  cent,  of  earthy  matter,  sand  and  clay. 
These  impurities  arc  removed  by  boiling,  and  the  pitch  then 
becomes  shining  black  and  still  more  brittle. 

There  are  some  twenty  or  more  patches  on  the  lake,  five  to 
fifteen  yards  in  diameter  where  soil  has  collected  and  vegetation 
—trees,  shrubs  and  grasses — has  gained  a  foothj>ld.  forming  green 
islands  or  oases.  The  surface  presents  many  small  dome-shaped 
swellings  or  protuberances,  from  an  inch  to  a  foot  in  diameter; 
these  pitch  bubbles  are  always  hollow,  and  contain  traces  of  the 
lighter  portions  of  vegetation  in  a  half  decayed  state,  the  thin 
covering  appearing  to  have  been  raised  by  gases  given  ofT  from 
the  decomposing  leaves  and  twigs,  or  liberated  by  the  sun's  heat 
from  the  pitch  itself.  Excavations  made  in  the  pitch  show  that 
below  tjie  surface  these  cavities  or  vesicles  are  cxcecdinglx- 
numerous;  they  are  usually  almond-shaped  or  ellipsoidal,  being 
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flattened  by  pressure,  and  though  always  the  result  of  gaseous 
expansion,  are  commonly  filled  with  water ;  in  fact  the  entire 
mass  of  the  pitch  is  saturated  with  water,  so  that  even  where  quite 
soft  it  will  not  soil  the  hands,  because  the  water  oozes  out  and 
prevents  adhesion.  The  earthy  impurities  of  the  pitch  also  assist 
in  rendering  untrue,  in  this  instance,  the  old  proverb  that  one  can- 
not touch  pitch  without  being  defiled. 

The  pitch  is  mined  or  quarried  by  excavating  areas  thirty  or 
forty  feet  square  to  a  depth  of  two  to  four  feet.  As  soon  as  the 
work  ceases  on  one  of  these  cellar-like  excavations  the  surround- 
ing asphalt,  seeking  to  restore  the  equilibrium,  begins  to  obliter- 
ate it,  the  walls  not  closing  in  perceptibly  but  the  bottom  rising 
up,  and  in  a  few  days  no  trace  of  the  opening  remains.  This  is 
only  one  of  many  indications  of  greater  fluidity  below  the  sur- 
face. The  plasticity  of  the  pitch  is  evidently  due  to  the  oily  matter 
which  it  contains,  and  not  in  any  sensible  degree  to  the  tempera- 
ture. Hardened  bitumen,  it  is  true,  may  be  fused  by  the  applica- 
tion of  sufficient  heat,  but  that  which  is  naturally  fluid  remains 
so  at  all  ordinary  temperatures.  As  already  explained,  when  the 
asphalt  is  exposed  to  the  air  it  becomes  solid  through  loss  of  its 
volatile  ingredients.  Towards  the  center  of  the  lake  are  several 
detached  areas,  a  rod  or  two  in  breadth,  which  are  softer  than  the 
rest  of  the  surface,  and  yield  under  the  feet,  "so  that  on  standing 
a  few  minutes  one  feels  that  he  is  gradually  settling  down,  and  in 
the  course  of  ten  or  fifteen  minutes  he  may  find  himself  ankle  deep." 
**  But,*'  as  Mr.  Manross^  truly  says,  "  in  no  place  is  it  possible  to 
form  those  bowl-like  depressions  round  the  observer  described  by 
former  travelers."  Nor  is  it  probable  that  Kingsley  is  right  in 
saying,  "  No  doubt  there  are  spots  where,  if  a  man  stayed  long 
enough,  he  would  be  slowly  and  horribly  engulfed."  The  inferior 
density  of  the  human  body  would  prevent  its  submergence  even 
if  the  pitch  were  quite  fluid. 

In  the  vicinity  of  these  places  many  small  streams  of  gas 
escape  from  the  pitch.  The  evil  smell  and  the  deposit  of  sul- 
phur left  on  the  pitch  tell  us  that  the  gas  is  chiefly  sulphuretted 
hydrogen;  but  the  sulphurous  odor  ceases  to  be  perceptible  at  a 
distance  of  a  few  rods,  and  does  not  extend  for  ten  or  twelve 
miles,  as  some  writers  have  asserted. 

The  surface  of  the  lake  does  not  present  a  continuous  sheet  of 
asphalt,  but  is  traversed  by  a  net-work  of  channels  in  which  the 

*  American  Journal  of  Science,  1855. 


1879.]    Native  Bitumens  and  the  Pitch  Lake  of  Trinidad,         243 

rain-water  collects.  These  anastomose  and  divide  most  curiously, 
forming  one  connected  system,  and  dividing  the  pitch  into 
numerous  flat-topped  or  slightly  convex  areas  or  islands  which 
are  usually  of  quite  irregular  outline,  though  sometimes  nearly 
circular,  and  from  ten  to  one  hundred  feet  in  diameter.  A  piece 
of  marbled  paper  would  make  an  excellent  map  of  the  lake. 
The  sides  of  the  channels  are  always  convex,  presenting  curves 
of  great  regularity  and  beauty ;  and  where  three  or  four  chan- 
nels meet,  a  star-shaped  depression  is  formed.  Canon  Kingsley* 
says,  "  Conceive  a  crowd  of  mushrooms,  of  all  shapes,  from  ten  to 
fifty  feet  across,  close  together  side  by  side,  their  tops  being  kept 
at  exactly  the  same  level,  their  rounded  rims  squeezed  tight 
against  each  other  ;  then  conceive  water  poured  on  them  so  as  to 
fill  the  parting  seams.  Thus  would  each  mushroom  represent, 
tolerably  well,  one  of  the  innumerable  flat  asphalt  bosses  which 
seem  to  have  sprung  up,  each  from  a  separate  center,  while  the 
parting  seams  would  be  of  much  the  same  shape  as  those  in  the 
asphalt,  broad  and  shallow  atop,  and  rolling  downward  in  a 
smooth  curve  till  they  are,  at  bottom,  mere  cracks  from  two  to 
ten  feet  deep.  Whether  these  cracks  actually  close  up  below  and 
the  two  contiguous  masses  of  pitch  become  one,  cannot  be  seen. 
As  far  as  the  eye  goes  down  they  are  two,  though  pressed  close  to 
each  other,"  the  hard  exteriors  of  the  masses  preventing  them  from 
coalescing. 

The  water  filling  the  channels  is  clear,  pure  rainwater,  and  con- 
tains numbers  of  small  fishes,  water  beetles  and  other  aquatic 
animals.  It  has  been  observed  escaping  from  the  canals  at  eight 
nearly  equidistant  points  on  the  circumference  of  the  lake. 

Several  hypotheses  have  been  proposed  to  account  for  the 
peculiar  structure  of  the  lake.  Mr.  Manross  says,  "  The  chan- 
nels are  produced  and  maintained  by  the  following  singular  pro- 
cess: Each  of  the  many  hundred  areas  into  which  the  lake  is 
divided  possesses  an  independent  revolving  motion  in  this  wise : 
In  the  center  of  the  area  the  pitch  is  constantly  rising  up  en  masse ^ 
displacing  that  which  previously  occupied  the  center,  and  forcing 
it  towards  the  circumference.  The  surface  becomes  covered  with 
concentric  wrinkles  and  the  interior  structure  somewhat  lami- 
nated.  Where  the  edge  of  such  an  expanding  area  meets  that  of 
the  adjoining  one  the  pitch  rolls  under  to  be  thrown  up  again  in 
the  center  at  some  future  period.     It  is  difficult  to  conceive  of  a 
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motion  like  this  going  on  in  a  material  almost  of  stony  hardness, 
but  that  such  a  revolution  is  constantly  taking  place  over  the 
entire  surface  of  this  black  lake  cannot  be  doubted.  The  con- 
clusion then  to  which  a  close  observation  leads  us  in  regard  to 
the  present  condition  of  this  singular  lake  is,  not  that  it  has  sud- 
denly cooled  down  from  a  boiling  state  as  heretofore  described, 
but  that  solid  as  the  material  is,  it  is  still  boiling,  although  with 
an  indefinitely  slow  motion.  As  the  descent  of  the  glaciers  may 
be  considered  the  slowest  instance  of  flowing  in  nature,  so  the 
revolutions  of  the  scarcely  less  solid  bitumen  of  this  lake  may  be 
set  down  as  the  slowest  example  of  el^ullition." 

Messrs.  Wall  and  Sawkins,  on  the  contrary,  deny  the  existence 
of  the  revolving  motion,  and  consider  that  each  of  the  areas  rep- 
resents a  center  of  emission  where  the  asphalt  has  issued  from 
the  underlying  sandstone,  "and  gradually  advanced  until  the 
material  from  the  surrounding  foci  being  encountered,  further 
progression  was  impeded,  and  the  accumulation  proceeded  in  the 
vertical  in  place  of  the  horizontal  direction.'*  But  the  present 
level  of  the  lake  has  evidently  been  maintained  for  ages,  and  con- 
sequently it  is  difficult  to  see  why,  if  this  view  is  correct,  the 
asphaltic  bosses  have  not  flattened  out  and  closed  up  the  water 
channels. 

-^Neither  of  these  views  can  be  regarded  as  entirely  satisfactory. 
Mr.  Manross  is  undoubtedly  right  as  regards  the  circulation, 
though  in  error  as  to  its  cause.  He  finds  unique  and  conclusive 
evidence  of  the  revolving  process  in  "  numerous  pieces  of  wood 
which  being  involved  in  the  pitch  are  constantly  coming  to  the 
surface.  •  They  are  often  several  feet  in  length  and  five  or  six 
inches  in  diameter.  On  reaching  the  surface  they  generally 
assume  an  upright  position,  one  end  being  detained  in  the  pitch 
while  the  other  is  elevated  by  the  lifting  of  the  middle.  They 
may  be  seen  at  frequent  intervals  all  over  the  lake,  standing 
up  to  the  height  of  two  or  even  three  feet.  They  look  like 
stumps  of  trees  protruding  through  the  pitch,  but  their  parvenu 
character  is  curiously  betrayed  by  a  ragged  cap  of  pitch  which 
invariably  covers  the  top  and  hangs  down  like  hounds'  ears  on 
either  side."  These  fragments  of  wood  are  of  the  same  recent 
origin  as  the  leaves  and  twigs  contained  in  the  vesicles  of  the 
pitch.  From  the  surrounding  forest  or  the  green  islands  of  the 
lake  itself,  they  have  found  their  way  into  the  water  channels^ 
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become  water-logged,  sunk  to  the  bottom  and  been  drawn  down 
by  the  ever-revolving  pitch. 

In  one  case  at  least  within  my  observation,  a  recently  detached 
portion  of  one  of  the  islands  of  vegetation  afforded  incontestable 
evidence  of  a  horizontal  movement  of  the  subjacent  pitch  to  the 
extent  of  several  feet. 

According  to  the  present  writer,  the  true  cause  of  the  revolving 
motion  of  the  pitch,  and  of  the  structure  resulting  therefrom,  is 
found  in  a  fact  pointed  out  by  Wall  and  Sawkins,  but  not  insisted 
upon  or  fully  appreciated  by  them,  viz :  the  great  diurnal  range 
in  the  temperature  of  the  surface  of  the  pitch.  On  unclouded 
days  the  asphalt  attains  an  average  temperature  of  about  140° 
Fahr.,  and  sinks  during  the  night  to  70°  or  60^,  suffering  a  varia- 
tion of  70°  to  80°,  which  must  produce  a  considerable  change  of 
volume,  especially  if  we  consider  the  vesicular  nature  of  the 
pitch  and  the  quantity  of  water  which  it  contains.  This  expan- 
sion will  be  superficial,  and  its  chief  tendency  to  extend  the 
pitch  horizontally.  Where  the  pitch  is  covered  by  water  it  will 
not  experience  this  alteration  of  volume.  The  courses  of  the 
water  channels  may  have  been  determined  originally  by  slight 
inequalities  of  the  surface,  holding  shallow  sheets  of  water,  or 
drifting  sand  may  have  occupied  these  positions  and  served  to 
protect  the  asphalt  along  these  lines  from  the  heat  of  the  sun. 
The  main  point  is  that  the  protected  areas  would  be  forced  down- 
wards by  the  expansion  of  the  unprotected  areas,  and  this  motion 
once  established  would  continue  without  interruption  until  the 
contours  of  the  present  surface  were  developed. 

Nocturnal  radiation  and  consequent  contraction  could  not  undo 
the  effect  of  the  diurnal  expansion,  but  the  equilibrium  would 
be  and  doubtless  is  maintained  by  the  elevation  of  pitch  from 
below  in  the  center  of  the  areas.  The  plastic  pitch  beneath  the 
solid  crust  is  sometimes  forced  upwards  through  the  crevices  in 
the  bottom  of  the  channels.  One  interesting  example  of  this  is 
described  by  Mr.  Manross  :  "  In  one  of  the  star-shaped  pools  of 
water,  some  five  feet  deep,  a  column  of  pitch  had  been  forced  per- 
pendicularly up  from  the  bottom.  On  reaching  the  surface  of  the 
water  it  had  expanded  into  a  sort  of  center-table  about  four  feet 
in  diameter,  but  without  touching  the  sides  of  the  pool.  The 
stem  was  about  a  foot  in  diameter.  I  leaped  out  upon  this  table 
and  found  that  it  not  only  sustained  my  weight  but  the  elasticity 
of  the  stem  enabled  me  to  rock  it  from  side  to  side.     Pieces  torn 
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from  the  edge  of  this  table  sank  readily,  showing  that  it  had  been 
raised  by  pressure  and  not  by  its  buoyancy." 

No  soundings  have  ever  been  made  in  this  lake  and  its  depth 
is  unknown.  The  thickness  of  the  deposit  is  of  course  a  factor 
of  the  first  importance  in  determining  whether  the  supply  of 
asphalt  from  this  locality  is  likely  to  prove  practically  inexhausti- 
ble in  view  of  the  steadily  increasing  demand  for  this  material  in 
the  arts.  According  to  Wall  and  Sawkins  each  foot  in  depth  is 
equivalent  to  158,400  tons,  and  they  assume  the  maximum  aver- 
age depth  at  thirty  feet,  making  the  total  supply  4,752,000  tons. 
Judging  by  the  uniformity  of  the  asphalt  and  the  size  of  the 
revolving  areas,  the  true  mean  depth  must  considerably  exceed 
this  estimate.  It  is  believed  that  the  pitch  could  be  readily  exca- 
vated to  a  depth  of  ten  or  fifteen  feet,  and  from  that  level  iron 
bars  could  probably  be  forced  to  the  bottom  and  the  true  depth 
accurately  ascertained.  In  considering  the  question  of  the  prob- 
able permanence  of  the  supply,  it  is  important  to  remember  that 
the  material  is  doubtless  still  escaping  from  the  underlying 
asphaltic  sandstone,  though  perhaps  very  slowly. 

As  regards  its  origin,  the  lake  is  believed  not  to  differ  essentially 
from  any  of  the  patches  of  pitch  scattered  over  the  surrounding 
country  except  in  this,  that  the  form  of  the  surface  has  been  more 
favorable  for  its  accumulation.  It  appears  to  be  simply  a  large 
puddle  of  pitch,  which  has  oozed  out  of  the:  sandstone  and  col- 
lected in  a  basin-like  depression  in  that  rock. 

The  observations  of  Mr.  Wall  have  placed  the  vegetable  origin 
of  this  bitumen  beyond  question.  The  asphaltic  sandrock  is  rich 
in  vegetable  remains,  and  it  is  possible  to  trace  every  step  in  the 
conversion  of  these  into  asphaltum,  until  the  organic  texture  of 
the  wood  is  entirely  obliterated  and  pure  bitumen  results,  the 
external   form  of  the  wood  alone  remaining. 

The  fact  that  the  Island  of  Trinidad  lies  between  a  portion  of 
the  delta  of  the  Orinoco  and  the  se;?,  long  ago  led  Sir  Charles 
Lyell  to  adopt  the  view  that  the  asphalt  deposits  of  Trinidad,  in- 
cluding the  Pitch  Lake,  which  is  on  the  side  of  the  Island 
towards  the  delta,  represented  the  drift  wood  brought  down  by  the 

Orinoco  in  past  geological  ages.  But  I  believe  he  afterwards 
concluded  that  this  explanation,  like  the  wood  itself,  was  rather 
far-fetched.  For  it  can  be  proved  that  at  the  time  (Miocene  pe- 
riod) when  these  asphaltic  beds  were  forming,  the  mouth  of  the 
Orinoco  was  some  one  hundred  and  fifty  or  two  hundred  miles 
further  up  stream  than  at  present. 
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NOTES  ON  AN   EXTENSIVE   DEPOSIT  OF  OBSIDIAN 
IN  THE  YELLOWSTONE  NATIONAL  PARK. 

BY  \VM.  H.  HOLMES. 

CONSIDERABLE  deposits  of  obsidian  and  obsidian  porphy- 
ries had  been  observed  in  the  national  park  previous  to  our 
visit  in  the  summer  of  1878,  but  no  satisfactory  exposures  of  the 
glassy  varieties  had  been  found.  In  October  I  had  occasion  to 
make  examinations  of  a  locality  particularly  rich  in  them,  situated 
in  the  north-western  part  of  the  park,  near  the  head  of  Obsidian 
or  Alum  creek,  a  tributary  of  the  middle  fork  of  Gardiner's  river. 
The  crumbling  trachytes  of  this  part  of  the  park  give,  in  general, 
a  rounded  and  monotonous  character  to  the  topography.  The 
slopes  of  the  valleys  are  gentle  excepting  at  points  where  the 
glassy  rocks  predominate. 

In  ascending  Obsidian  creek,  by  way  of  the  newly-cut  wagon 
road  which  connects  Mammoth  Mot  Springs  with  thj  Geyser 
Basins,  we  pass  first  through  broad  meadows  and  parked  forests. 
Farther  on  the  valley  narrows  up  and  the  timber  becomes 
extremely  dense.  At  a  point  about  twelve  miles  above  the  junc- 
tion of  the  creek  with  the  main  stream,  there  is  a  narrow  gat<;way 
known  as  Obsidian  canon,  through  which  the  road  and  creek 
pass.  From  the  east  side  of  the  valley  a  low  promontory  extends 
forward  to  the  creek  and  bre.iks  off  in  an  abrupt  nearly  vertical 
wall,  in  which  the  obsidian  rocks  are  exposed.  The  road 
approaches  the  canon  along  the  west  side  of  the  valley,  and 
crosses  to  the  east  si  tie  at  the  lower  end  of  the  caiion  ;  in  order 
to  avoid  the  swampy  ground  that  borders  the  stream  it  Ims  been 
carried  across  the  steep  debris  slopes  of  the  obsidian  cliffs.  For 
half  a  mile  it  is  paved  with  glassy  fragments  and  lined  by 
huge  angular  masses  of  black  and  banded  obsidian  rock.  hVorn 
the  upper  border  of  the  ilebris  slope  the  vertical  cliffs  rise  to  the 
height  of  nearly  two  hundred  feet.  The  lower  h.ilf  is  composed 
of  a  heavy  bed  of  black  obsidian  which  exhibits  some  very  fine 
pentagonal  columns,  somewhat  irregularly  arranged  and  freciuently 
distorted,  but  with  perfectly  cut  fices  that  glisten  in  the  sunlight. 
The  upper  portion  of  the  wall  is  composed  of  a  much  more 
obscurely  columnar  mass  of  impure  spherulitic  obsidian,  the  rude 
faces  of  the  columns  being  often  as  much  as  ten  «>r  twelve  feet 
across.     To  the  right  and  left  the  columnar  character  becomes 
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less  marked,  both  in  the  upper  and  lower  part  of  the  cliff,  and 
farther  out  seems  to  be  entirely  lost,  the  glassy  rocks  grading 
into  the  gray  sanidine  trachytes  and  obsidian  porphyries  of  the 
surrounding  hills. 

Extending  upward  from  the  edge  of  the  promontory  in  a  mod- 
erately gentle  slope  are  four  or  five  hundred  feet  of  obsidian 
strata  that  exhibit  some  most  interesting  characters.  There  is  no 
heavy  mass  of  pure  glassy  rock,  but  a  succession  of  irregular  lay- 
ers of  a  dozen  or  more  varieties  of  spherulitic  obsidian,  obsidian 
porphyries  and  breccias.  The  colors  of  these  rocks  are  exceed- 
ingly varied,  the  prevailing  blacks  giving  way  to  reds,  browns, 
greens  and  the  richest  possible  marblings  and  mottlings. 

One  of  the  most  striking  characteristics  of  these  rocks  are  the 
spherulitfc  concretions  which  occur  to  a  greater  or  less  extent  in 
all  the  varieties.  These  bodies  seem  to  prevail  in  the  ashy-like 
bands  or  layers  which,  in  the  more  compact  mass  toward  the  base, 
are  frequently  contorted,  giving  the  rock  the  appearance  of  a 
banded  and  contorted  gjneiss.  The  ashy- appearing  layers  are 
probably  composed  of  the  same  material  as  the  concretions,  since 
when  we  split  the  rock  with  the  bands,  the  surfaces  of  the  gray 
bands  next  the  glassy  layers  are  simply  a  connected  or  coales- 
cent  series  of  nodes  or  hemispheres  which  have  the  usual  appear- 
ance of  the  more  isolated  concretions.  Where  the  concretions 
are  scattered  throughout  the  glassy  mass,  they  are  globular  or 
composed  of  a  cluster  of  globes.  They  have,  in  most  cases,  a 
distinctly  radiated  structure,  with  not  infrequently  concentric  lay- 
ers near  the  surface.  The  interior  is  gray  or  pinkish-gray,  and 
the  surfaces,  pinkish  or  flesh  colored. 

In  the  coarsely  columnar  part  of  the  wall  the  spherulites  are 
often  a  foot  or  more  in  diameter  and  appear  much  flattened  and 
distorted.  It  is  probable  that  these  irregular  forms  are  produced 
by  the  coalescence  of  a  large  number  of  smaller  ones,  as  there 
are  apparently  many  centers  of  radiation.  Large  beds  of  the 
rock  seem  to  be  made  up  almost  wholly  of  the  concretions,  and 
where  decomposed,  a  mass  of  coarsely  cellular  or  honey-combed 
obsidian  remains.  The  brecciated  beds  consist  of  an  ashy 
matrix  in  which  are  imbedded  angular  fragments  of  every  variety 
of  the  brilliantly-colored  spherulitic  and  ordinary  obsidians. 

The  collection  of  hand  specimens  made  at  this  place  is  very 
complete,  numbering  upwards  of  three  hundred.    Their  examina- 
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tion  by  specialists  in  petrography  will  doubtless  develop  many 
new  and  interesting  features,  as  no  equally  rich  deposit  of  similar 
rocks  has  heretofore  been  brought  to  their  notice  in  this  country. 

Indian  Implements. — It  occurred  to  me,  while  making  examina- 
tions at  this  point,  that  the  various  Indian  tribes  of  the  neighbor- 
ing valleys  had  probably  visited  this  locality  for  the  purpose  of 
procuring  material  for  arrow-points  and  other  implements.  A 
finer  mine  could  hardly  be  imagined,  for  inexhaustible  supplies  of 
the  choicest  obsidian,  in  flakes  and  fragments  of  most  convenient 
shapes,  cover  the  surface  of  the  country  for  miles  around. 

Having  climbed  the  promontory.  I  observed  that  an  old  but 
quite  distinct  trail  passed  along  the  brink  of  the  ledge  and 
descended  the  broken  cliffs  to  the  valley  above  and  below.  In 
the  vicinity  of  the  trail  the  glistening  flakes  proved  to  be  more 
plentiful  than  elsewhere,  and  were  also  apparently  gathered  into 
heaps.  After  a  short  search  a  leaf-shaped  implement  of  very  fine 
workmanship  was  found  ;  it  is  made  of  the  black  opaque  obsidian, 
and  is  four  inches  in  length,  three  inches  in  width  and  one-half  an 
inch  in  thickness ;  an  outline  of  this  implement  is  given  in  Fig. 
I.  Having  continued  the  search  as  long  as  the  time  at  my  com- 
mand would  permit,  I  was  amply  rewarded  in  the  possession  of 
ten  more  or  less  perfect  implements.  Three  are  leaf-shaped  and 
nearly  the  same  in  size  as  the  first  specimen  found,  but  imperfect 
from  having  been  broken.  One  is  somewhat  pyramidal  in  shape, 
as  shown  in  Fig.  2  ;  the  bottom  is  flat,  the  flaked  surfaces  ex- 
tending from  the  base  to  the  apex ;  it  is  two  and  a  half  inches 
in  width  and  one  and  three-quarters  in  height,  and  is  the  only 
specimen  in  the  collection  that  appears  to  have  been  in  the  least 
used  ;  the  sharp  edge  at  the  base  is  considerably  worn  ;  Fig.  3  is 
a  top  view  of  the  same.  Another  specimen  is  triangular  in  shape 
with  sides  about  three  inches  long;  another  is  rectangular  and 
about  three  inches  wide  by  four  in  length,  and  still  another  is  a 
rude  oval ;  nearly  all  of  these  implements  are  imperfect,  as  ii 
broken  or  unfinished.  If  we  are  to  suppose  that  the  great  quan- 
tities of  minute  flakes  are  the  fragments  left  from  the  manufacture 
of  implements  we  must  conclude  that  extensive  supplies  have 
been  obtained  here,  but  by  what  tribes  or  Jit  what  period  it  will 
be  quite  impossible  to  determine. 
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Macfaklank's  Geologists*  Traveling  Hand- Book.* — The 
design  of  this  small  octavo  of  two  hundred  and  sixteen  pages, 
which  is  well  expressed  in  the  title,  is  certainly  novel.  This  is  a 
distinctly  new  departure  in  geological  literature ;  and  it  is  sur- 
prising that  it  is  so,  since  there  has  long  been  room  for  such  a 
work.  It  supplies  a  want  long  ex|)erienced,  for  every  geologi- 
cally-minded traveler  must  have  felt  the  need  of  a  key  or  guide 
to  the  geology  of  the  districts  traversed.  But  the  book  is  de- 
signed for  the  unscientific  observer  .is  well  as  for  the  professional 
geologist.  In  this  connection  the  author  says  :  "  One  object  of 
the  work  is  to  teach  persons  not  versed  in  geology  something  of 
this  science  during  the  tedious  and  unprofitable  hours  of  travel- 
ing, without  study,  not  as  in  a  text  book,  but  by  j)ointing  to  the 
things  themselves  as  seen  at  railway  stations  and  through  the 
windows  of  a  railway  car ;"  and  it  is  not  improbable  that  the 
chief  value  of  the  "Guide,"  as  regards  the  interests  of  the  science, 
will  consist  in  the  wider  diffusion  by  right  means  of  geological 
knowledge  and  interest  which  it  will  eflect. 

Forty  piiges  in  the  first  part  of  the  book  are  devoted  to  brief 
but  comprehensive  descriptions,  especially  designed  for  unscien- 
tific travelers,  of  the  difTercnt  geological  formations,  beginning 
with  the  Eozoic,  the  divisions  of  which  are  those  proposed  by 
Dr.  T.  Sterry  Hunt  and  the  Canaiiian  Geological  Survey.  The 
descriptions  of  these  are  from  the  pen  of  Dr.  Ilunt  and  are  nota- 
ble as  constituting  the  first  general  account  that  has  appeared  in  a 
popular  work  of  those  grand  fiagmenls  of  the  material  record  of 
the*  earth's  history  which,  whether  we  consider  their  volume 
or  the  length  of  time  required  for  their  formation,  appear  vastly 
more  important  than  the  corresponding  divisions  of  the  Paheozoic 
and  later  eras.  From  an  economic  point  of  view,  loo,  the  most 
of  these  primary  Eozoic  divisions  are  outranked  by  none  of  the 
more  recent  formations,  except  the  Carboniferous.  Following 
these  descriptions  are  two  tables  of  the  geological  formations,  one 
by  Prof  J.  D.  Dana  similar  to  that  in  the  second  edition  of  his 
Manual,  and  the  other  by  Dr.  Hunt,  which  differs  from  Dana's 
chiefly  in  the  divisions  of  the  Eozoic  and  Cambrian.  The  former 
is  principally  followed  in  the  subse<iuent  portion  of  the  work. 
which  consists  of  one  hundred  and  fifty-six  pages  of  t.il)les  of 
railway  stations,  the  railways  being  grouped  according  to  States, 
while  opposite  the  name  r)f  each  station  i*^  the  name  i>f  the  for- 
mation occurring  there,  and  in  some  cases  the  allitu«lt*  al)«>ve 
sea  level.     The  nomenclature  of  the  formations  necessarily  varies 

*    The    Ci'o/i\^hh*    Travt-lin,^    Ififtii-Book. — An    Aiiicricin    (•coloj.nc.tl    K.iiiw.iy 
Guide,  |;i\in^  the  [;ci>lo^ical  r«>riii.\'.i<iM  at  every  railway  st.itinii.  wiiti  iintct  •■ii  iiiiei 
eitting  places  on  Ihr  rt>iitf'».  an*!  a  fli-*cripli«»n  of  each  of  the  fiTniitinn^.      Ws  Jamk-* 
Macfaki.ane,  Ph. I).,  with  the  coniientiun  of  the  State  CieiiIo^iM<«,  and  other  >cicn- 
lific  gentlemen.     New  Vurk,  D.  Appletun  \  I'u.,  1879. 
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considerably  in  the  different  States,  but  a  common  number 
attached  to  them  throughout  the  book,  serves  for  their  identifica- 
tion by  whatever  name  they  are  called.  • 

A  majority  of  those  having  occasion  to  use  this  work,  will 
probably  regret  the  almost  complete  absence  of  references  to 
palaeontology  and  mineralogy,  nothing  being  given  in  most  cases 
beyond  the  mere  name  of  the  formation,  with  very  rarely  an 
allusion  to  its  lithological  character;  so  that  we  have  here  little  more 
than  a  chronological  guide.  It  is  true  the  author  tells  us  that  to  have 
included  fossils,  rocks  and  minerals  in  the  scope  of  the  work,  would 
have  made  an  unwieldly  volume  of  what  to  be  serviceable  must 
be  small ;  but  this  objection  to  fuller  information  appears  less 
valid  when  we  reflect  that  an  addition  of  even  fifty  pages  would 
not  make  the  book  inconveniently  large,  /.  e.,  it  would  still  be 
smaller  than  many  railway  and  tourists'  guides,  and  that  the  char- 
acteristic fossils,  rocks  and  minerals  are  not  required  for  every 
station,  but  only  for  those  points,  comparatively  few  in  number, 
where  they  are  best  developed  and  may  be  studied  to  best  advan- 
tage ;  and  then  it  would  be  quite  unnecessary  to  name  the  fossils, 
except,  perhaps,  in  a  general  way.  That  is,  one  usually  likes  to 
know,  not  only  the  name  and  extent  of  the  formation  he  is  trav- 
ersing, but  also  the  points  along  his  route  where  its  palaeontologic, 
lithologic  and  other  characters  are  most  favorably  exposed,  as 
this  will  often  determine  the  choice  of  a  route  and  the  stoppages 
to  be  made.  To  some  extent  the  meagre  information  on  these 
points  contained  in  the  tables  is  supplemented  by  foot  notes ;  but 
these  are  copious  only  for  New  York,  Pennsylvania  and  Virginia, 
while  for  the  most  of  the  States  they  are  almost  entirely  wanting. 
The  foot  notes  to  the  chapters  on  the  Dominion  of  Canada  and 
New  England,  for  example,  aggregate  scarcely  half  a  page,  while 
for  New  York  alone  they  amount  to  eight  and  one-half  pages, 
and  for  Pennsylvania  there  are  nearly  six  pages,  and  the  great 
State  of  Ohio  has  not  a  single  line. 

On  railroads  where  the  stations  are  separated  by  short  dis- 
tances, the  less  important  are  sometimes  omitted,  but  we  are  in- 
formed that  this  only  occurs  where  the  same  formation  is  con- 
tinuous across  the  break  ;  a  casual  examination,  however,  shows 
that  this  precaution  has  not  always  been  observed.  The  most 
important  exception  noticed  is  on  the  Boston  and  Albany  rail- 
road, in  Massachusetts,  where  eight  stations  in  succession  are 
omitted  between  Brighton  and  South  Framingham.  although  the 
two  stations  named  are  correctly  marked  as  being  on  entirely  dis- 
tinct formations.  Brighton  and  the  five  stations  next  to  the  west 
are  on  Cambrian,  then  come  Grantville,  Wellesby  and  Natick,  on 
typical  Huronian  with  a  breadth  of  seven  miles  before  we  reach 
South  Framingham,  which  is  marked  as  Laurentian,  though  in 
the  writer's  view  more  probably  Montalban. 

Although  the  book  is  deemed  susceptible  of  improvement  in 
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the  directions  indicated,  yet  it  contains  a  vast  amount  of  valuable 
knowledge  carefully  tabulated,  and  is  a  highly  creditable  first  step 
toward  supplying  a  recognized  want ;  and  no  traveling  geologist 
— whether  beginner,  amateur,  or  professional — can  aflbrd  to  be 
without  it.  The  binding  is  not  all  that  could  be  desired  for  a 
work  of  this  character,  since  the  covers  are  neither  stiff  enough 
to  resist  bending,  nor  sufficiently  flexible  to  bend  without  break- 
ing.—IK  a  c. 

Recent  Books  and  Pampiii.f.ts. — Habit  and  Intellii^ence :  a  series  of  Essays 
on  the  Lawft  of  Life  and  Mind.  Ky  To*ieph  John  Murphy.  2d  edi'ion.  IlhiNtrated, 
thoroaghly  revi!icd,  and  mostly  re- written.  8vu,  pp.  583.  Macmillan  &  Co.,  Lon- 
don, 1879.     From  the  author. 

On  the  Annelida  ChxtoiKxIa  of  the  Vir;;inian  coa^t.  lU*  II.  E.  WelKtcr.  (Issued 
Jan.,  1879,  in  ad%'ance  of  Vol.  ix  of  Transactions  uf  the  Albany  Institute.)  8vo,  pji. 
72,  pis.  i-xi.     From  the  author. 

Extracts  from  letters  and  Notices  of  Eminent  Scientific  Men  and  Jnurnuls  in 
Europe  and  America,  respecting  the  United  States  Cieoloj^ical  and  (rc«>frraphic.'il 
Survey  of  the  Territories.  ( I)c)>artment  of  the  Interior.)  L'ndcr  the  direction  uf 
F.  V.  Ilayden,  (feolo;;ist- in -charge.     8vo,  pp.  42.     Washington,  1 879. 

The  Animal,  Vef;etable  and  Mineral  Kini^doms;  or  the  Advantages  to  Ik:  derived 
from  a  study  of  **  Natural  History'*  in  public  and  private  schools.  By  Mrs.  N.  K. 
Walker.     8vo,  pp.  18.     Wilbur  \  I1a.stings,  New  York,  1S79.    Kr«>m  the  authoress. 

The  Mesoznic  Formation  in  Virginia.  By  Oswald  J.  Heinrich,  Mining  Engineer. 
(Ext.* from  Trans.  Am.  Ins.  of  Mining  Engineers.  Kea<l  at  the  {Philadelphia  meet- 
ing, Feb.,  1878.)     8%'o,  pp.  48,  with  map.     From  the  author. 

The  Physical  History  of  the  Triassic  Formatinn  of  New  Jersey  and  the  Omnecti- 
CUI  valley.  By  Israel  C.Russcll.  1  Exi.  from  Ann.  N.  Y.' Acid,  of  Sciences,  Vol. 
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The  Department  i»f  l*hy-iical  E  lucalion  an<l  Hygiene  in  Amherst  Ct>nege.  By 
Prof.  Edward  II itchciKk,  .M.l).     8vo,  pp.    10.     Biistun,  1871;.     Frtmi  the  author. 

Bulletin  of  the  United  States  N.itional  Museum.  N«».  12 — (\mtributionN  to  North 
American  Ichthyology.  No.  3,  A — ()n  the  Distributidn  uf  the  Fishes  of  the  Alle- 
gheny region  of  South  Canjlina,  (leorgia  and  Tennessee,  with  descriptions  of  new 
or  litile  known  M^cies.  By  I).ivi<l  S.  Jord.m  and  Alenibeit  W.  Biaytoii.  B — .\ 
Synopsis  of  the  family  Cat ostomiiKe.  By  iKivitl  S.  Jordan.  (l'ul>lished  un«ler  thr 
Htreciion  of  the  Smithsonian  Institution.)  8vo,  pp.  237.  Washington,  1S7K.  Friuii 
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I)escrij)liun  of  a  New  Si>ccics  of  I>oIalM:11a  from  the  (Hulf  of  California,  wiib 
remarks  on  other  rare  or  little  known  speiies  from  the  same  reginn.  By  ki»lK*rt  E.  C*. 
Stearns.  (Ext.  fnmi  l*roc.  I'hiia.  .Acad.  Nat.  Sciences,  1S7S.)  8vo,  ]»p.  395-401. 
From  the  author. 

Scientific  Kel.itionsof  S-Kiology  to  Biology.  By  Prof.  Josrph  I^C«mtc.  8vo,  j>ji. 
21.     From  the  author. 
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GENERAL  NOTES. 

BOTANY. 

The  Number  of  Stamens  in  Brasenia  peltata. — There  is 
quite  a  discrepancy  among  botanical  writers  regarding  the  num- 
ber of  stamens  of  Brasenia  peltata  Pursh,  the  common  water- 
shield.  A  citation  of  a  few  of  these,  and  some  observations  with 
a  view  to  remove  the  differences,  may  not  be  out  of  place.     My 
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attention  \vas  first  called  to  this  in  1872,  when  critically  examin- 
ing some  specimens  of  the  plant  gathered  at  Bear  lake,  V^an 
Buren  county,  Mich.  The  stamens  were  generally  24  or  25  in 
number.  In  1875,  specimens  were  collected  at  I^  Porte,  Ind. 
My  notes  read,  '*  Stamens  indefinite,  sometimes  27."  They  were 
usually  not  far  from  24. 

The  past  season  it  was  found  at  Pine  Liike  county,  Ind.  The 
highest  number  of  stamens  noticed  was  37,  nearly  always  above 
30,  and  commonly  about  36.  I  also  gathered  specimens  last 
summer  at  Old  Mission,  on  Grand  Traverse  bay,  Mich.  The 
plants  were  advanced  in  flower  and  the  stamens  somewhat  de- 
cayed, but  were  apparently  18  or  less.  In  all  these  cases  the  sta- 
mens were  picked  out  one  by  one,  laid  on  a  sheet  of  |xiper  and 
counted,  several  flowers  being  taken  in  each  locality.  The  con- 
clusion from  these  facts  is,  that  the  stamens  vary  from  about  18 
to  37.  It  would  be  safe  to  say  of  the  plant :  stamens  varying 
from  12  to  some  indefinite  number. 

Taking  the  most  accessible  authorities,  especially  in  American 
botany,  I  find  as  follows :  Gray's  Manual,  and  Chapman's  Flora 
of  the  Southern  States,  "Sta.  12-1S."  Gray's  Structure  and 
Systematic  Botany,  "  Stamens  definite,  or  nearly  so."  They  may 
therefore  slightly  exceed  20.  In  Torrey  and  Gray's  Flora  of 
North  America,  Nuttall's  Genera,  Wood's  Class  Book  (earlier 
cditiont,  "  Sta.  18-36.  In  Pursh's  Plants  of  North  America, 
Eaton  and  Wright's  Bofciny  (1840,  genus  Hydropelti.s),  Linn:eus* 
Systcma  Vegelabilium  (Sprengcl's  edition).  "  Class  Pnlyandria," 
stamens  20  or  more.  In  Rafinescjue's  Medical  Botany  of  the 
United  States  (1828),  "  Sta.  20-30."  In  Michaux's  Flora,  under 
Hydropcltis purpurea^  "  Stamens  numerous  (about  3^))."  In  Wood's 
Class  llook,  last  edition,  '*  Sta.  18-24."  In  Baillou's  Dictionnaire 
dc  Botanique,  Art.  Brasenia.  "  Its  stamens  and  carpels  nre  inilcfi- 
nite."  In  Le  Maout  t-t  Dccaisne  (Traitc  de  Bol.iniiim-)  under 
Cabombe.TC,  including  Brasenia,  *' Stamens  6.  12  or  iS" — doubt- 
less !2  or  18  for  Brasenia.  those  of  Cahomba  being  3  or  6.  In 
Eichler's  Bliilhen  diagramme  (1878),  "  Sta.  12-8." 

From  these  references  it  is  evident  that  there  has  been  but  lit- 
tle agreement  as  regards  the  number  «^f  stamens.  While  ihc 
older  writers  in  general  gave  higher  numbers,  and  in  lhi*i  more 
nearly  accord  with  what  I  have  Humd  in  the  vicinity  of  Lake 
Michigan,  yet  it  is  probable  that  they  are  in  error  by  not  going 
below  eighteen.  Most  of  them  also  assij^ned  the  plant  a  southern 
or  southerly  habitat,  on  the  Atlantic  coast  from  New  Jersey  south- 
ward, west  of  the  Alleghenies  from  Kentucky  south.  It  may  be 
that  in  these  localities  as  in  the  north-west  the  number  hatl 
a  higher  range.  But  the  plants  found  in  N\)rthern  Mithij^.m 
would  seem  to  indicate  the  lower  number,  and  hence  the  entire 
range  be  covered  by  plants  in  this  vicmity.  This  vari  ition  \x\. 
number  of  stamens  may  be  due  to  locality,  or  the  season,  or  to 
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some  inherent  tendency  in  the  plant  itself.  Consecutive  observa- 
tions in  the  same  locality  can  best  determine  this.  But  this  is 
immaterial  to  a  correct  statement  in  our  text-books  and  works  of 
reference.  Assuming  that  all  the  authorities  cited  above  are 
right,  which  may  be  shown  to  be  true  for  some  localities,  as  my 
experience  in  four  localities  proves,  still  there  is  need  of  a  cor- 
rection that  shall  include  the  experience  of  all.  Eichler  states 
the  fact  correctly,  a  conclusion  I  had  already  reached  both  from 
observation  and  a  consultation  of  authorities,  before  receiving  his 
book. 

While  collecting  the  facts  for  this  paper  I  had  noticed  a  ten- 
dency in  the  stamens  to  be  multiples  of  six.  Those  found  at  Old 
Mission  were  apparently  about  18  in  number,  those  at  Bear  lake 
and  La  Porte  about  24  (24-27),  those  at  Pine  about  36.  This 
goes  to  confirm  an  observation  of  Nuttall  (Genera,  Vol.  11.  p.  24), 
which  I  had  not  read  till  arranging  these  facts  for  publication. 
Having  stated  that  the  stem  is  furnished  with  two  sets  of  conflu- 
ent central  vessels,  which,  arriving  in  the  leaf,  resolve  into  twelve 
nerves,  he  continues :  "  As  the  elliptic  form  of  the  leaf  originates 
from  the  eccentricity  and  duplicature  of  the  central  vessels, 
expanding  in  an  ellipse  or  two  intersecting  circles,  so  we  may 
justly  consider  it  as  a  species  of  double  leaf,  hence  also  the 
stamina  and  the  fruit  is  in  the  same  manner  augmented.  In  its 
coordinate  Cabomba,  which  produces  orbicular  peltate  leaves,  we 
find  only  6  stamina  instead  of  18,  two  or  three  styles  and  capsules 
instead  of  six  or  more,  but  containing  the  same  number  of  seeds 
and  of  nearly  the  same  form  ;  hence  we  perceive  the  same  type  in 
its  simple  form.  A  proof  of  the  small  importance  of  mere  num- 
ber in  the  character  of  classes  or  of  natural  groups." 

From  this  the  inference  is  obvious  that  the  doubling  of  the 
stamens  would  be  in  multiples  of  six.  A  plant  with  a  tendency 
to  double  stamens  that  ranged  between  12  and  18,  would  have 
from  24  to  36;  those  approximating  the  simple  type  Cabomba 
would  be  intermediate  from  12-18,  18-24,  24-30,  30-36,  &c. 

Doubtless  it  is  better  to  go  back  of  this  and  say  that  the 
stamens  are  multiples  of  the  three  or  four  parts  of  which  the 
calyx  and  corolla  consist.  The  perianth  of  Cabomba  is  on  the 
whole  trimerous.  the  parts  alternating.  Eichler  states :  "  Brasenia 
does  not  essentially  differ  from  Cabomba  except  in  its  i2-x> 
stamens,  and  6-18  pistils."   (Bliithten  diagramme,  Part  11,  p.  177.) 

Though  the  stamens  are  not  exact  multiples  of  three  and  four 
in  all  cases,  they  vary  but  a  little  from  it. — E.  y,  Hill^  Engle- 
zuood,  ///. 

A  Fairy  Ring. — Last  July  my  attention  was  called  to  a  "  Fairy 
Ring"  on  the  lawn  in  front  of  a  gentleman's  residence  in  this  city. 
It  was  a  more  perfect  circle  than  could  have  been  made  by  man 
unaided  by  instruments.  The  rim  of  the  circle  was  about  twelve 
inches  in  width,  and  the  diameter  from  the  inner  edge  about  fifteen 
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feet.  The  lawn  was  covered  with  grass  some  three  or  four  inches 
in  height,  and  ever}'  blade  forming  the  circle,  was  found  on  close 
inspection  to  be  covered  with  minute  globular  bodies  of  a  grayish 
color  which,  contrasting  with  the  green  of  the  lawn,  made  the 
circle  perceptible  at  a  considerable  distance. 

On  the  morning  of  its  discover}'  the  ring  was  not  completed  by 
six  or  seven  feet.  The  next  morning  it  was  finished.  Two  smaller 
circles  were  also  seen  on  the  same  lawn  ;  one  however  was  in- 
complete where  it  encroached  on  a  gravel  walk.  When  the  circle 
was  struck  a  small  smoke  like  cl(»ud  arose.  On  examining  with 
a  microscope  the  blades  of  grass  whicii  formed  the  ring,  they 
were  found  to  be  covered  with  clusters  of  globular,  sessile  bodies 
from  one-fortieth  to  one-sixtieth  of  an  inch  in  diameter,  which 
externally  resembled  minute  puff  balls.  Specimens  sent  to  Prof 
W.  G.  Farlow  of  Harvard  University,  were  pronounced  by  him  to 
to  be  a  fungus  of  the  order  Myxomycetes  [/Vivsantfu  cintrcutn). — 
B.  C  yUtsoti,  nttsburofi.  Pa. 

Insects  as  Uncon^ciols  Ski.ectors  of  Flowkrs.^ — Natural 
selection,  the  origin  of  new  forms  in  the  animal  and  vegetable 
kingdoms  by  the  survival  of  the  fittest,  and  artificial  selection  by 
man,  agree  in  many  points,  though  differing  in  others.  In  gen- 
eral they  harmonize  in  the  following  respects.  From  generation 
to  generation  the  number  of  individuals  of  every  species  in  pro- 
cess of  selection  is  increased,  while  the  individuals  of  a  given 
generation  differ  among  themselves.  Of  these  individuals,  only 
such  as  surpass  their  fellows  in  certain  ilirections  aie  allowed  t<» 
produce  offspring;  and  these  offspring  inherit  the  peculiarities  to 
which  the  prolonged  e.\istence  of  their  parents  is  due.  Hence 
we  find  that  both  modes  of  selection  result  in  the  accumulation 
of  individual  variations,  all  tending  in  a  parlicul.ir  direction,  so 
long  as  the  conditions  presiding  over  the  survival  <if  this  or  that 
individual  remain  ci^nst.nU.  On  the  other  hand,  we  find  thai  llies;. 
last  conditions  iliffer  greatly  in  the  two  kinds  (jf  selection.  M.m 
arbitrarily  destroys  at  once,  or  neglects  all  individuals  which  .lie 
neither  pleasing  nor  profitable  to  him;  while  th«>se  which  he  spares 
become  through  successivj  generations  more  and  more  indicative 
of  his  wishes  or  needs.  Hut  natural  selection  preserves  «nily  such 
individuals  as  are  best  ailapted  to  nourish  and  protect  themsj'.ves 
and  to  produce  offspring  which  may  be  widely  disseminated. 
the  offspring  becoming  from  generation  to  genenilion  belter 
adapted  to  the  performance  of  these  duties.  Willi  fliAVers  in  a 
state  of  nature  we  find  that  ihe  cause  pr«  -.iding  over  even  the 
survival  of  individual  forms  are  (juite  similar  t«i  tii«»si:  pjrlaining 
to  human  selection;  f«)r  the  insects  which  visit  llurse  fli»wi.rs  are 
guided  like  man  by  pleasure  or  profit;  aimX,  though  lluy  canu.>: 
weed  out  plants  which  ilo  not  satisfy  them  in  either  of  these  re- 

>  An  alKtnict  of  a  ".ciie-^  uf  \cry  iiitcrcstin;^  ailiclc-i,  c:ilil;c«I  l);c  Iu^c^l■.•:l  aK  i:;j 
bewn«te  HlumcnzQchtcr,  h\  Dr.  Hermann  Milllcr.  Ku^mt^s,  Hani  iiiyllefi  4-6. 
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spects,  they  can  cease  to  visit  them,  and  by  this  means  cause  their 
deterioration  and  final  destruction  through  self-fertilization,  while 
such  as  meet  their  wants  are  strengthened  by  repeated  crossing. 
Here,  then,  we  have  to  deal  with  something  more  than  natural 
selection  proper,  namely,  a  methodical  though  unconscious  selec- 
tion by  the  insects.  A  most  interesting  question,  and  one  well 
treated  by  Dr.  Miiller  in  his  papers,  is  the  following :  **  What 
peculiarities  of  flowers  are  to  be  attributed  to  insect-selection,  and 
what  to  natural  selection  ?" 

When  an  anemophilous  flower  begins  to  become  entomophilous, 
the  first  step  is  one  tending  to  cause  insects  to  come  in  contact 
with  its  stamens  and  pistil ;  and  this  is  either  the  secretion  of  nec- 
tar in  both  forms  of  the  unisexual  flowers,  or  the  union  of  the 
sexes  to  form  a  perfect  flower.  Adhesiveness  of  the  pollen  must  also 
be  developed  in  order  to  insure  its  transfer  by  insects  from  one 
flower  to  another.  Nectar,  being  of  great  value  to  insects,  and 
not  directly  useful  to  the  plant,  should  be  considered  the  result  of 
insect-selection  ;  but  the  adhesiveness  of  the  pollen,  being  of  im- 
mediate value  to  the  plant,  and  only  utilized  in  comparatively 
recent  times  by  insects,  should  be  considered  as  a  result  of  nat- 
ural selection.  We  must  suppose  that  at  first  all  flowers  were 
equally  accessible  to  all  insects  which  chose  to  visit  them. 
Through  successive  generations,  however,  the  selective  action  of 
insects  joined  to  natural  selection  wrought  great  changes,  whereby 
the  flowers  were  so  modified  as  to  adapt  them  to  the  visits  of 
special  groups  of  insects,  which  themselves  experienced,  by  nat- 
ural selection,  changes  fitting  them  to  profitably  visit  the  modified 
flowers. 

Dr.  Mijller  sums  up  the  entire  matter  as  follows:  i.  All  wild 
flowers  are  the  result  of  the  combined  action  of  two  different 
sorts  of  selection.  Those  peculiarities  (such  as  attractive  colors, 
odor,  sheltered  retreats,  food,  and  the  means  of  protecting  this 
latter  product  against  unbidden  guests)  which  are  immediately 
useful  only  to  the  insects  which  visit  the  flowers,  are  usually  the 
result  of  the  selection  exercised  by  these  insects  themselves ;  but 
such  peculiarities  as  are  immediately  useful  only  to  the  plant  (the 
securing  of  crossing  when  insects  visit  the  flowers,  and  of  self- 
fertilization  when  they  do  not,  and  the  protection  of  the  repro- 
ductive organs  against  inclement  weather  and  enemies)  have  been 
developed  by  natural  selection,  acting  quite  independently  of  the 
insects ;  finally  those  which  are  equally  useful  to  both  flowers  and 
insects  are  the  result  of  the  combined  action  of  both  sorts  of 
selection. 

2.  The  first  flowers  were,  for  the  most  part,  simple,  regular  and 
open,  and  were  subjected  to  a  mixed  company  of  insect  visitors, 
which  succeeded  in  rendering  permanent  only  conspicuous  colors, 
odor,  and  nectar. 

3.  From  this  original  mixed  group,  the  carrion-loving  Diptera, 
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with  their  tastes  so  diflbrcnt  from  those  of  other  flowcr-frcqucnt- 
ing  insects,  have  become  separated  as  inde|)enJent  selectors  of 
flowers;  and,  through  structural  peculiarities  enabling  them  to 
utilize  certain  modifications  of  the  flowers,  the  butterflies,  ichneu- 
mon flies,  mining- wasps,  wasps,  bees,  and  syrphus- flies  have  like- 
wise become  sei>arated. 

4.  The  carrion -loving  Diptera  have  bred  flowers  distasteful  to 
other  insects  (Ekelblunien).  Natural  selection,  coming  to  their 
aid,  has  produced  various  contrivances  for  securing  cross-fertiliza- 
tion, such  as  kettle-traps  (Kesselfallen)  {Ans/.f/oi/iia  r/cm-i/iWis, 
•St.),  pinching-traps  (Klcmmenfallen)  ( Ast/i/tias,  Pinguicula 
alpina^&i\)  and  deceptive-flowers  (Tauschblumen)  (Ophrys  mus- 
afera,) 

5.  Longer  tongued,  more  intelligent,  and  more  dexterous  in- 
sects have  gradually  been  developed  from  those  remaining,  which 
diflered  from  the  Diptera,  but  agreed  among  themselves  in  their 
tastes.  These  insects  have  selected  nectar,  which  less  intelligent 
or  shorter  tongued  insects  could  not  fiml  or  reach,  and  also  recep- 
tacles and  shelter  for  the  nectar,  and  marks  guiding  to  it. 

6.  From  this  circle  the  butterflies  were  adapted  by  their  slender 
tongues,  and  certain  moths  by  their  long  tongues,  to  api>ear 
as  independent  selectors  of  flowers.  The  former  have  selected 
to  their  present  perfection  those  flowers  which  are  characterized 
by  the  narrowness  of  the  passage  leading  to  their  nectar ;  the 
latter,  such  as  possess  greatly  elongated  nectaries.  These  flowers 
may  be  divided  according  to  their  time  of  blooming  and  their 
color,  into  diurnal  and  nocturnal  butterfly-fltiwer*^,  and  diurnal  and 
nocturnal  moth-flowers,  while  we  may  distinguish  many  transi- 
tional forms.  The  well -developed  sense  of  smell  of  the  moths  is 
indicated  by  the  spicy  fragrruice  of  the  fl«»wers  selected  by  them; 
the  well- developed  Ci)K>r  sensi'  of  the  butterflies,  by  the  he.iutiful 
colors  of  the  products  of  their  selection. 

7.  Ichneumon  flies  surpassed  all  other  fli>wer- visiting  insects  of 
their  time  in  their  acute  powers  of  perception,  and  thus  they  were 
able  to  select  for  themselves  inconspicuous  rti)wers  wliich  had 
escaped  the  notice  of  other  insects.  But  after  the  appearance  of 
the  mining- wa>ps  an<l  bees,  the  ichneumon  flii^  could  retain 
their  flowers  o»ily  in  |)l.ices  little  fre(juented  by  the^e  in^ect*«. 

8.  The  mining-wa-'ps  |)rol)ably  superseded  the  ichneuini>n- flies 
as  flower  selectors,  and  ^-.-Iccted  tho^e  whose  nectar  was  accessible 
only  by  forcing  t>pen  cl'»sely  appresse^l  parts,  creeping  b  olily  inti> 
a  cavity,  or  some  simil.ir  action,  easy  only  to  in^ect'^  accu-^tonied 
to  burrowing,  or  creeping  inti)  crevices.  Liter,  however,  bees 
came  into  partial  pos-^essitin  of  these  flowers,  and  they  further 
modified  many  of  them. 

9.  Wasps  were  able  by  the  power  of  their  sting  to  secure  sole 
possession  of  certain  flowers  which  contained  nectar  an  J  still 
remained  open.     These  they  selected   in  conformity  with  thtir 
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wants  and  tastes ;  but  in  places  where  wasps  are  not  very  abun- 
dant the  products  of  their  selection  are  shared  by  other  insects. 

ID.  As  the  most  industrious  and  most  skillful  insects,  and 
withal  those  most  dependent  upon  flowers  for  food,  bees  have 
played  the  most  prominent  part  in  selecting  flowers — at  least  in 
Germany.  They  have  given  us  the  most  numerous,  most  diversi- 
fied and  most  specially  elaborated  flowers,  the  visiting  of  which 
calls  into  play  those  faculties  which  the  bees  have  acquired  and 
inherited  through  their  labors  in  caring  for  their  young. 

II.  Finally,  certain  syrphus-flies,  passionately  fond  of  color, 
and  themselves  brightly  colored,  but  not  especially  dependent 
upon  flowers  for  food,  have  succeeded  in  producing  certain  flow- 
ers corresponding  to  their  tastes ;  meantime  natural  selection  has 
given  rise  to  contrivances  in  these  flowers  which  secure  cross-fer- 
tilization through  the  instrumentality  of  these  insects. —  Wm,  Tre- 
lease. 

Botanical  News. — In  the  February  and  March  numbers  of 
the  Botanical  Gazette,  Mr.  A.  H.  Curtiss  begins  a  series  of  papers 
on  the  Botany  of  the  Shell  Islands  of  Florida.  Mr.  A.  P.  Mor- 
gan writes  in  the  February  number  on  the  the  phyllotaxis  of 
leaves.  Mr.  C.  R.  Barns  indicates  the  differences  between  Heliop- 
sis  and  Hcliaiithus,  and  Mr.  C.  H.  Peck  describes  eight  new 
species  of  fungi.  In  the  March  number  Mr.  A.  M.  Canby  con- 
tributes some  interesting  notes  on  Baptisia,  with  a  synopsis  of 
American  species. 

Trimen's  Joiinial  of  Botany  for  February  contains  an  interest- 
ing biographical  notice  of  Elias  Fries,  by  A.  N.  Lundstrom, 
accompanied  by  a  portrait.  The  ferns  of  Borneo  are  enumerated 
and  a  number  of  new  species  described  by  J.  G.  Baker.  Jacob 
Bigelow,  the  author  of  the  "  Plants  of  the  Vicinity  of  Boston,"  a 
book  thumbed  so  much  by  botanical  students  twenty  years  ago, 
and  which  gave  such  a  gentle  and  healthful  stimulus  to  the  walks 
of  local  botanists,  died  recently  in  Boston  at  an  advanced  age. 
Bigelow  and  other  botanists  owed  much  to  the  zeal  and  activity 
of  Dr.  J.  W.  Robbins,  of  Uxbridge,  Mass.,  who  died  at  about  the 
same  time. 

ZOOLOGY. » 

TlJE  OVIPOSITION  OF  THE  QuEEN  BeE  AND  DzIERZON'S  ThEORY. 

— According  to  a  classical  theory  which  had  its  birth  in  Germany, 
and  which  no  one  now-a-days  disputes,  a  fecundated  ^^^  of  the 
queen  bee  is  a  female  egg.  and  all  unfecundated  eggs  are  male. 
The  mother  bee,  it  is  said,  can  even  lay  at  will  an  egg  of  one  or 
the  other  sex.  This  faculty,  which  is  exceptional  in  the  animal 
kingdom,  is  explained  by  assuming  that  the  bee,  at  the  moment 
of  the  passage  of  the  egg  into  the  oviduct,  can  apply  to  it  or  not 

*The  departments  of  Ornithology  and  Mammalogy  are  conducted  by  Dr.  Elliott 
CouES,  U.  S.  A. 
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a  certain  quantity  of  the  seminal  fluid  containci!  in  the  seminal 
receptacle.  Nevertheless  the  organization  of  the  jjcnerative 
apparatus  of  the  bee  does  not  diflfer  essentially  from  that  of  the 
majority  of  female  insects,  to  which  no  one  has  ever  thought  of 
ascribing  the  power  of  acting  at  pleasure  upon  phenomena  which 
seem  to  be  absolutelv  removed  from  the  influence  of  the  will. 

The  hypothesis  was  set  up  mainly  to  explain  the  fact,  which 
has  hitherto  not  been  disputed,  that  an  Italian  female  fecundated 
by  a  German  male  furnishes  hybrid  females  (workers  and  (jueens) 
and  pure  Italian  males.  The  opposite  would  be  the  case  if  a 
German  queen  were  fecundated  by  an  Italian  male ;  so  that  a 
male  egg  would  never  receive  the  seminal  baptism,  a  drone  would 
never  have  a  father. 

Now  I  possess  at  this  moment  a  hive,  the  queen  of  which,  the 
daughter  of  an  Italian  of  pure  race,  has  beon  fecundated  by  a 
French  male.  The  workers  in  fact,  are  partly  true  Italians,  others 
French,  whilst  others  present  a  mixture  in  various  proportions  of 
the  characters  of  the  two  races. 

Heing  surprised  to  see  in  this  hive  certain  drones  amongst 
others  as  dark  as  French  males,  when  according  to  the  theory  all 
ought  to  have  been  Italians,  like  their  mother,  I  thought  it  neccs- 
sarv  to  examine  these  males  more  closelv.  I  thereft>re  collected 
three  hundred  of  them  ami  examined  them  most  carefully, 
obtaining  the  following  statistics  :  151  were  pure  Italians,  6^)  were 
hybrids  in  different  degrees,  and  S3  were  French.  From  this  it 
is  evident  that  the  drone  egg*^,  like  those  of  the  females,  receive 
the  contact  of  the  semen  deposited  by  the  male  in  the  female 
org.ins ;  and  the  theory  of  Dzierzon,  proposed  to  e.xplain  an 
insufficiently-ascertained  fact,  becomes  u>eless  if  this  fact  is  dis- 
proved. 

It  is  easy  to  understand  how  an  insufficient  observation  may 
have  led  to  the  belief  that  the  ilrones,  the  son-^  of  an  Italian 
mother  fecundated  by  a  male  of  a  different  race,  were  all  Italians. 
Of  300  males  only  83  appeared  to  me  to  be  strictly  French,  while 
151  +  6^>  or  217,  /.  r..  the  great  majority,  being  yellower  than  the 
French  drones,  might  easily  pass  for  pure  Italian^.  Thus,  in  such 
cases,  if  a  great  number  of  males  in  a  hybrid  hive  have  nt)t  been 
carefully  cx.unined  one  by  one,  it  is  easy  to  understand  how  it 
might  be  bjlieved  that  they  all  belonged  to  the  same  race  as  their 
mother,  especially  when  the  latter  belongs  to  the  handsomer  and 
yellower  race. — Comptcs  Rcndus,  Si'/^/.  y.  1S7S, /.  40*^. 

?Jekrill's  Ormthoi.cx'.v  of  SouiHLkX  Tkxas. — These  notes 
comprise  a  list  of  birds  observed  in  the  vicinity  t>f  Ftut  Hniwn, 
Texas,  from  Feb.,  1X76,  to  June,  1878.  The  hri)chure  is  extr.icted 
from  the  Proceedings  of  the  United  States  National  Museum,  and 
is  valuable  Un  the  m.uiy  field  notes  regarding  the  breeding  habit r> 
of  a  number  of  the  birds  mentioned,  with  .uinntalit)ns  by  Dr. 
Brewer  and  Mr.  Ridgway.     Three  plates  of  outlines  add  to  the 
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value  of  the  article.  Twelve  species  of  birds  are  enumerated 
which  cross  the  Mexican  border,  and  are  thus  new  to  our  avi- 
fauna. 

An  Insect  Boker  in  Powder  Barrels. —  We  have  received 
specimens  of  a  Callidium  (probably  C  variabile),  the  larva  of 
which  have  been  found  by  Capt.  McGinnis,  U.S.A.,  to  injure  the 
hickory  hoops  of  the  powder  barrels  of  the  St.  Louis  Powder 
Depot.  So  injurious  has  this  gnat  proved  that  no  inconsiderable 
sum  is  now  annually  spent  in  re-coopering  barrels  in  order  to 
make  good  the  injury  thus  done.  Means  have  been  taken  to 
prevent  the  ravages  of  the  insects. 

A  Large  Saw-fish. — In  a  communication  from  Samuel  A. 
Shields,  Jr.,  we  are  informed  that  the  saw-fish  {Pristis)  which  was 
caught  in  Grassy  sound,  opposite  Five-mile  beach,  and  about 
seven  miles  from  Cape  May  city,  measured  sixteen  feet  in  length, 
and  six  feet  from  tip  to  tip  of  the  pectorals  fins  ;  its  weight  when 
caught  was  seven  hundred  pounds.  The  "  saw  '*  was  four  feet  in 
length  with  twenty-four  teeth  on  one  side  and  twenty-five  on  the 
other. 

Wrens  and  the  Bee  Moth.  —  My  bees  have  at  times  suf- 
fered a  little  from  the  ravages  of  the  moth.  But  in  some  seasons 
I  have  had  several  pairs  of  wrens  nesting  in  boxes  suspended 
from  trees  near  my  apiary,  and  I  have  noticed  that  during  these 
years  the  moths  are  always  scarce  and  but  seldom  seen.  While 
my  observation  has  not  been  accurate  and  systematic  enough  to 
enable  me  to  say  positively  that  the  little  birds,  by  catching  the 
winged  insects,  prevented  them  from  depositing  their  eggs  in  the 
hives,  and  thus  saved  the  bees  from  the  destructive  ravages  of  the 
worms,  I  have  always  belived  they  were  entitled  to  the  fullest 
credit  in  that  direction.  I  am  so  confident  of  their  good  offices, 
that  I  shall  try  and  provide  all  that  come  to  my  premises  with 
nesting-boxes,  though  I  am  well  aware  that  the  best  possible  pro- 
tection is  to  keep  the  colonies  of  bees  in  the  strongest  possible 
condition.  But  I  wish  to  give  my  feathered  friends  the  amplest 
credit  for  all  the  good  they  do,  and  render  all  of  the  social  kinds 
every  assistance  in  my  power. — Chas,  Aldrich^  Webster  city^  lowa^ 
1878. 

An  Owl's  Revenge. — In  a  village  of  the  canton  of  Vaud,  the 
inhabitants  of  a  comfortable  dwelling  house  discovered,  last 
April,  that  a  family  of  owls  had  taken  up  their  abode  under  the 
same  roof  with  them.  There  was  a  hole  in  the  wall  of  the  gable 
end  about  twenty  feet  from  the  ground,  and  in  it  these  birds  had 
made  their  nest.  It  was  the  first  year  that  they  had  built  in  that 
place. 

A  young  farmer  and  three  or  four  of  his  friends  who  had  fre- 
quently observed  the  owls  entering  and  flying  out  of  the  cavity. 
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resolved  to  examine  the  nest.  One  Sunday  in  May,  toward  the 
close  of  the  afternoon,  they  placed  a  ladder  against  the  wall, 
whereupon  the  old  birds  fljw  out.  and  our  young  observers, 
going  in  turn  to  the  summit,  were  able  to  gratify  their  curiosity 
by  inspecting  the  family  of  owls.  They  found  several  young 
ones  of  extraordinary  ugliness,  and,  according  to  their  own 
account,  after  examining  them  they  carefully  replaced  them  in 
the  nest.  The  parent  birds  did  not  that  evening  appear  to  be 
angered  at  the  proceeding. 

The  next  night,  however,  between  9  and  10  o'clock,  as  the 
young  farmer  was  returning  home  followed  by  his  servant-man 
some  six  or  seven  paces  in  the  rear,  on  passing  by  the  wall  in 
question  he  heard  a  sound  of  wings  and  a  violent  exclamation  at 
the  same  time  from  the  servant.  The  latter,  in  evident  pain  and 
alarm,  held  his  hands  clasped  over  his  right  eye.  He  stated  that 
the  owl  had  flown  suddenly  down  upon  him,  had  driven  her  tal- 
ons into  his  chin  and  thjn  struck  him  upon  the  ri^ht  eye  with 
her  beak.  The  blow,  fortunately,  did  not  fall  on  the.  eye -ball, 
and  was  not  followed  by  any  mutilation.  Upon  examination  there 
were  to  be  seen,  besides  a  violent  bruise  below  the  eye.  two 
bleeding  wounds  on  the  chin,  the  unmistakable  imprint  of  the 
talons  of  the  bird  of  night.  ' 

The  man  could  not  sleep  during  the  night,  partly  from  pain, 
partly  from  the  necessity  of  applying  cooling  lotions  to  the 
injured  part;  he  had  plenty  of  time,  therefore,  to  meilitate  upon 
vengeance,  and  the  destruction  of  the  nest  was  determined  upon. 
But  the  next  morning,  about  5  o'clock,  a  cousin  of  the  firmer 
pa.ssing  by  found  the  young  owls  on  the  ground  at  the  foot  of  the 
wall.  Unaware  of  the  attack  of  the  evening  before,  he  gathered 
them  up  and  with  the  aid  of  the  ladder  replaced  thjm  in  their 
nest.  Had  some  one  taken  these  little  creatures  out?  Had 
they  fallen  down  ?  or,  had  the  parents  ruthlessly  expelled  them 
from  the  nest,  no  longer  enduring  them  since  human  eyes  had 
seen  them  in  all  their  repulsiveness?  Ti>  this  no  one  cm  reply. 
It  sometimes  happens  that  a  man  fired  with  revenge,  steals,  knife 
in  hand,  behind  his  victim,  strikes  the  fatal  blow,  and  then  dis- 
covers that  he  has  mistaken  the  person.  Such  an  incident 
occurred  in  Morges  nt)t  long  since.  Was  this  the  case  with  the 
owl  ?  Were  the  young  ones  in  fact  taken  from  the  nest  the  suc- 
ceeding evening,  and  diil  the  mother's  vrngeful  beak  merely 
strike  the  wrong  person  ?  It  is  impossible  to  decide  this.  The 
servant  swore  by  all  his  Saints  that  he  had  not  meddled  with  the 
nest,  and  that  at  the  moment  when  he  was  attacked  he  was  as 
innocent  as  a  new-born  child. 

The  next  day  witnessed  a  new  act  in  the  little  drama.  The 
owl,  guilty  both  of  malice  and  of  a  blunder,  was  speedily  tried. 
condemned,  and  the  suppres.sion  of  the  entire  bro-nl  included  in 
the  sentence.     K.xecution  followed  in  the  afternoon.     The  owls 
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were  absent  or  had  fled  at  the  raising  of  the  ladder,  but  the  nest 
wiis  destroyed  and  the  young  ones  killed.  Immediately  afterward 
the  parent-birds  returned,  exhibited  the  liveliest  agitation,  and 
flew  backward  and  forward  between  the  roof  and  a  neighboring 
tree,  snapping  their  beaks  and  uttering  continual  cries.  The 
death  of  the  old  birds  was  also  decreed,  and  for  an  hour  or  more 
the  young  man  and  his  friends  made  vain  attempts  to  shoot  them. 
They  were  provided  with  an  excellent  gun,  but  the  movement  of 
the  birds  was  so  rapid  that  all  their  efforts  were  unavailing. 
Twilight  came  on,  and  still  the  owls  pertinaciously  hovered  in  the 
neighborhood  of  their  ruined  home.  The  friends  becoming  impa- 
tient went  away,  and  the  increasing  darkness  at  length  compelled 
the  young  man  to  give  up  his  purpose.  Just  then  the  female  owl 
flew  into  the  dense  foliage  of  a  tree  ;  into  this  the  sportsman  was 
about  to  fire  at  hazard  when  he  suddenly  heard  a  violent  rustling 
of  wings  and  leaves  ;  the  bird  shot  like  an  arrow  across  the  thirty 
or  forty  feet  of  interval,  M.  F.  received  a  fierce  blow  full  on  the 
left  eye,  and  at  the  same  time  was  conscious  of  the  rapid  appari- 
tion of  two  round  flaming  eyes  close  to  his  face.  The  shock  and 
the  pain  w^re  so  violent  that  M.  F.  fell  backward  on  the  ground. 
The  owls  flew  away,  and  only  reappeared  at  long  intervals  during 
the  ensuing  days.  The  next  morning  after  a  night  of  suffering, 
the  two  wounded  men  arrived  at  Lausanne,  the  master  in  a  car, 
with  a  bandage  over  his  left  eye,  and  the  servant  driving,  with  a 
bandage  over  his  right.  The  injuries  were  as  follows  :  the  man 
presented  a  severe  contusion  of  the  tissues  around  the  lower  bor- 
der of  the  eye,  extensive  swelling  and  infiltration  of  blood  in  the 
eyelids  and  under  the  conjunctiva.  Ten  or  twelve  days  of  cold 
applications  removed  all  traces  of  the  attack. 

M.  F.,  on  the  other  hand,  was  seriously  injured.  An  L-shaped 
wound  had  laid  open  the  cornea,  through  the  edges  of  which 
projected  two  fragments  of  the  iris.  The  anterior  chamber  was 
obliterated,  the  cr)'stalline  lens  crushed,  and  the  tissues  generally 
infiltrated  from  the  hemorrhage.  The  patient  could  scarcely  per- 
ceive the  strongest  light,  and  his  sufferings  were  so  acute  that 
for  some  days  injections  of  morphia  were  continually  required. 

(The  details  of  the  treatment  of  the  case  will  not  interest  the 
readers  of  the  Naturalist,  suffice  it  to  say  that  after  four  weeks 
of  suffering,  during  which  iridectomy  was  performed,  M.  F. 
recovered  a  partial  degree  of  sight  in  the  injured  organ,  though 
Dr.  Dufour  is  of  the  opinion  that  the  eyeball  will  ultimately 
become  atrophied.) 

From  this  recital  two  conclusions  may  be  fairly  drawn : 

1.  That  the  owl  is  courageous  enough  not  to  fear  attacking  a 
man. 

2.  That  when  thus  attacking,  its  blows  are  directed  only  at  the 
eye.  This  intention,  or  these  tactics,  as  it  may  be  termed,  was 
clearly  shown  in  the  two  occurrences  related. 


1 879-]  Anthropology.  26  5 

It  was  not  possible  to  ascertain  exactly  to  what  species  these 
owls  belonged.  The  adult  birds  could  be  neither  captured  nor 
killed,  although,  as  may  be  supposed,  after  the  second  attack  a 
price  was  set  on  their  heads.  All  was  without  avail,  they  with- 
drew from  the  neighborhood,  and  were  only  seen  again  at  long 
intcrwils. — Trauslatai  by  Dr.  R.  Fkuhcr  from  f/w  lUdUtin  dc  la 
Socut€  McdicaU  de  la  Suisse  Romandc. 

ANTHROPOLOGY. » 

The  International  Congkkss  of  AntiikiM'oi.ogicai.  Sciencks 
HELD  in  Connection  with  the  Universal  I-'xposition  at  Paris, 
August  16-21,  1878. — First  Day. — 0|K-n in j;  address  of  the  Presi- 
dent, Dr.  Paul  Broca.  Report  upon  anthropoloj^ical  societies  and 
instructions  in  anthropolojry,  by  Dr.  Thulie.  Report  upon  ana- 
tomical, biological,  and  jxitholo^ical  anthropoloj^y.  by  13r.  Paul 
Topinard.  Report  upon  ethnology  of  luirope,  <if  Western  Asia, 
and  America,  by  M.  Girard  de  Rialle.  Report  upon  the  ethnol- 
ogy of  Eastern  Asia,  Africa,  and  Occanica,  by  Dr.  liordier.  I'^irst 
report  ixU.X'oethnolojry — «jeolo^ical  times,  by  M.  (labrie!  de  Mor- 
tellett  Second  report  upon  pala*oethnolo^y — neolithic  |)eriotl.  or 
that  «)f  polished  stone,  fiy  Si.  luuile  Cartailhac  Report  upi»n 
Demoj^raphy  in  relation  ti>  Anthropology,  by  Dr.  Cher v in. 

Si'i'Ofid  Scssiofi. — Ph\sical  development  of  t!ie  two  sexes  in  Italy, 
by  M.  Pa<jhani.  Relations  of  the  conformation  of  the  skull  with  in- 
telligence. by.M.  I^'  Hon.  Notes  upon  the  Kast  In^lians  trans- 
ported into  (luiana,  by  Dr.  Maurel.  Notes  r)n  the  hair,  by  Dr. 
l^tteux.  Relations  of  the  proportions  of  the  skull  with  those  of 
the  body,  by  Ma<lame  Clemence  R(»yer.  New  dolmens  in  Portu- 
gal, by  M.  Da  Silva. 

Third  Session — Anthropolojjical  mensurations,  by  Professor 
Stieda.  The  legend  of  the  Nuttons,  and  the  origin  or  c.ium-  of  its 
cxp;msion,  by  M.  Iu!i»s^ard  Dup»>nt.  Anthrt»j>olM^ic.il  .unl  rthno- 
graphical  notes  on  Central  Asi.i.  by  M.  de  Ljfi!oy.  Anthroj>ome- 
try,  by  Dr.  Paul  Ti»pinanl.  Nineteen  brains  nf  criminals,  l)y  M. 
Hcnedict.  A  Tumulus  on  the  banks  of  the  Parana.  Huenos 
Ay  res,  by  M.  Kstasnil.i*^  Cebalio.  I'pon  the -arrival  of  the  Ho- 
hemians  in  Europe,  by  M.  Ritailiani. 

Fourth  Session, — The  ancient  (iuanches.  by  Dr.  C'liil  y  Naranjo. 
Creation  of  laboratories  in  the  colonies  of  diffjrent  St  ite-..  l>y  Prof. 
Virchow.  Incised  bi)nes  of  cetaceans  4»f  the  tertiiry  epoch,  by 
Professor  Capcllini.  The  tl.iked  flints  of  .<t.  Aclunl,  by  AI. 
d'Acy.  A  cemetery  of  the  epoch  of  bronze  at  Poj^ues  (Nirvre», 
by  M.  Jacquinot.  D  .^..^in^  in  the  <;rottoof  the  Manmioth.  Poland. 
Count  Zawisha. 

Fifth  Session. — The  ancient  mf>numcnts  on  the  b.uiks  of  the 
Vistula,  by  M.  Zaborro\v>ki.  Homoiy])ical  characteristics  of  the 
thoracic  and  abdominal  members,  by  .M.  Alexis  J u lien.     Dirfercn- 

>Edited  I')'  Pr-.f.  Oils  T.  Mav^N,  C»luinl.i.in  t-.*:.,;i-.  W.Mun-r  -n.  I).  C. 
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tial  characters  of  the  inferior  and  superior  races  of  men,  by  M. 
Abel  Hovelacque.  An  indication  of  ante-Columbian  relations  be- 
tween America  and  Europe,  by  M.  G.  de  Mortillet  Monograph 
upon  the  grottoes  of  human  origin  in  the  neighborhood  of  Brivcs, 
Correze,  by  E.  Rupin  «ind  Ph.  Lalande.  The  chipped  flints  from 
the  north  of  Africa,  and  from  the  Orient,  by  Abbe  Richard. 
Presentation  of  the  album  of  the  first  age  of  iron,  and  of  a 
palaeoethnological  atlas  of  the  Departments  of  France,  by  M.  E. 
Chantre.  Pre-historic  man  in  the  basin  of  La  Plata  river,  by  Fl. 
Ameghino. 

The  communication  of  M.  de  Mortillet,  whom  we  have  learned 
to  regard  with  especial  reverence,  is  certainly  premature,  to  say  the 
least.  The  St.  Acheul  axes,  alleged  to  be  pre-glacial  and  intra- 
glacial,  are  found  by  the  hundreds  on  the  surface  all  along  our 
eastern  rivers.  It  is  to  be  hoped  that  the  patriarch  of  archaeology 
will  suspend  his  judgment  until  the  facts  are  more  fully  in  hand. 

The  paper  of  M.  Ameghino  is  very  interesting  and  is  well  re- 
ported in  the  seventh  and  eighth  numbers  of  Materiaux,  from 
which  magnificent  journal  this  account  is  taken. 

The  following  is  a  list  of  some  Anthropological  Cata- 
logues OF  the  Paris  Exposition,  1878. — Catalogue  de  T Expo- 
sition des  sciences  Anthropologiques.  Supplement  au  Catalogue 
des  produits  de  TAutriche.     Vienne,  Juin,  1878.    40  pp.,  8vo. 

Dr.  G.  C.  M.  Birdwood,  Exposition  Universelle.  Manuel  de  la 
section  des  Indes  Britanniques.  Londres  et  Paris.  » 144  pp.,  8vo., 
5  pi.     I  ft.  25. 

Catalogue  raisonne  des  Antiquites  du  nord  firmo-ougrien  ex- 
posecs  par  TUniversite  Alexandrine  d'Helsingfors  a  TExposition 
Universelle  de  1878.     36  pp.,  8vo.,  avec  gravures. 

Catalogue  des  cranes  d'origine  finnoise  exposes  par  le  musee 
d'anatomic  de  TUniversitc  Imperiale  d'Alexandre,  en  Finlande, 
a  Texposition  des  sciences  anthropologiques.  20  pp.,  8vo.,  une 
carte. 

Espana  :  Catalogos  de  las  secciones  de  ciencias  anthropologicas 
y  de  arte  retrospectivo.    Madrid,  1878.     56  pp.,  8vo. 

Catalogue  special  de  la  section  anthropologique  et  palconto- 
logique  de  la  Rcpubliquc  Argentine.     80  pp.,  lithog.,  Paris. 

Exposition  Universelle  de  Paris.  Exposition  ethnographique 
du  musee  d'  ethnographie  Scandinave  a  Stockholm,  represente  par 
le  Dr.  Arthur  Hazelius,  fondateur  et  directeur  du  musee.  8 
pp.,  8vo. 

Catalogue  des  objets  envoyes  a  1' Exposition.  Universelle  de 
Paris,  en  1878,  par  les  exposants  du  departement  de  la  Savoie. 
Chamberry,  1878  ;  p.  302-355  consacrees  a  I'exposition  anthropo- 
logique. 

Philbert  Breban :  Livret-guide  du  visiteur'a  Texposition  his- 
torique  du  Trocadero,  Paris,  Dentu.     I  fr. 

Tarameli  Torquato :  Note  succincte  sur  I'Atlas  de  I'Orographie 
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des  Alpes  oricntalis  dans  les  periods tertiairc  et  postertiairc,  cssai  de 
geologic  continentalc  expose  aux  sciences  anthropologiqucs ; 
Trocadcro,  Pavic,  1878.     12  pp.,  8vo. 

A,  Maricttc  Bey :  La  galcrie  de  I'Kgypte  ancienne  a  rcx|>osi- 
tion  retrospective  du  Trocadero.  Description  sommairc,  Riris, 
1878.     126  pp..  8vo. 

Chauvet  et  Licvre  :  Les  tumulus  de  la  Boixc.  Angoulcme, 
1878.    44  pp.,  6  pi. 

G.  Chauvet :  Notes  sur  la  periode  neolithique  dans  la  Charcnte. 
Angoulemc,  187S,     25  pp.,  3  pi. 

Rules  for  the  organization,  in  1879,  of  an  Anthropological  Ex- 
position of  the  InifKTial  Society  of  the  Friends  of  the  Natural 
Sciences,  of  Anthropology  and  Ethnology  attached  to  the  Uni- 
versity of  Moscow  (confirmed  by  order  of  the  government,  May  20, 
1878).  We  extract  certain  paragraphs  of  the  circular,  as  being  of 
general  interest. 

L  In  order  to  familiarize  the  public  with  the  questions  of 
anthropology,  principally  respecting  Russia,  ami  to  found  at  Mos- 
cow an  anlhropological  museum  as  complete  as  i>ossible,  an 
anthropological  exposition  will  be  organized  at  Moscow  during 
the  summer  of  1S79. 

IL  The  exposition  shall  be  comiK).sed  of  objects  having  rel.v 
tion  :  I.  To  the  anthropological  study  of  races  which  inhabit 
Ru.ssia.  2.  To  ante-historic  races  of  that  country  (pre  historic 
archeology).  3.  To  general  anthropology  and  to  the  systematic 
classification  of  races. 

III.  The  objects  admitted  to  the  Exposition  may  be  classed  as 
follows : 

1.  Works  concerning   the  anthropology   and  ethnoli>gy   of 

Russia,  and  pre- historic  archieoloj^y. 

2.  Charts  of  the  distribution  of  races,  and  prc-historic  monu- 

ments. 

3.  Photographs  of  types  of  ( liferent  races,  views  of  ch.ir.icter- 

istic  localities  ft)r  the  study  of  thoir  customs,  photographs 
and  designs  of  costumes,  utensils,  habitations,  and  scenes 
displaying  the  manners  of  primitive  peoples. 

4.  Busts  and  lay  figures  of  different  tyjK-s. 

5.  Models   of   habitations    and  of   co>tumes    of    primitive 

jxroples. 

6.  Objects  of  <l«»mestic   use,  or  having  relation  to  the  beliefs 

and  the  imlustrv  of  the  lower  races. 

7.  Statistical  tables  of  births,  deaths,  &c. 

8.  Models  of  tumuli  \Kour)^aucs\  and  of  tombs. 

9.  Objects  taken  from  ancient  tombs,  or  pertain  in;;   to  the 

pre-historic  ep*  ich. 
10.  Charts  of  geological  sections  and  impc»rtant  lixalities  for 
the   study   of   ante-historic     man ;    plans,   models    and 
designs  of  caverns. 


268  General  Notes.  [April, 

1 1.  Specimens  of  minerals  which  have  served  as  material  for 

ante-historic  and  primitive  man  for  the  fabrication  of 
tools,  and  charts  of  their  distribution. 

12.  Specimens  of  fossil  and  extant  plants  which  are  important 

in  the  study  of  the  conditions  of  existence  as  affecting 
primitive  races. 

13.  Remains  of  characteristic  animals,  or  such  as  are  related 

to  the  conditions  of  existence  among  the  lower  races. 
Skeletons,  and  anatomical  models  of  existing  animals 
necessary  to  the  comparative  study  of  fossils. 

14.  Apparatus  of  anthropological  research. 

15.  Anatomical  models  for  the  comparative  study  of  races, 

necessary  for  instruction  and  the  study  of  general 
anthropological  questions. 

16.  Chemico-technical  investigations  upon    objects    of   pre- 

historic archaeology. 

17.  Elementary  manuals  designed  to  impart  knowledge  con- 

cerning the  races  of  men,  used  in  the  courses  of  history 
and  geography  of  the  primary  and  secondary  schools. 

Anthropological  News. — Robert  Clarke  &  Co.,  of  Cincinnati, 
have  issued  a  pamphlet  of  75  pages,  by  Judge  M.  F.  Force,  con- 
taining two  papers,  the  first  of  which  is  entitled,  "  Some  Early 
Notices  of  the  Indians  of  Ohio,"  the  second,  "To  what  Race  did 
the  Mound-builders  belong."  In  the  latter  half  of  the  seventeenth 
century,  after  the  destruction  of  the  Eries  by  the  Five  Nations, 
in  1656,  what  is  now  the  State  of  Ohio  was  uninhabited.  In  the 
next  half  century,  the  first  half  of  the  eighteenth,  various  tribes 
pressed  into  Ohio.  The  Wyandots,  or  Hurons,  extended  their 
settlements  into  the  North-western  portion  of  Ohio  and  became 
permanently  fixed  there.  Shawnees  settled  the  Scioto  Valley, 
Datawares  moved  to  the  valley  of  the  Muskingum.  Little  detach- 
ments of  the  Five  Nations,  mostly  Senecas.  occupied  part  of  the 
northern  and  eastern  borders.  The  band  of  Senecas  who  settled 
between  the  Muskingum  and  the  Pennsylvania  border  were  called 
Mingoes.  Parties  of  Cherokees  often  penetrated  north  of  the 
Ohio,  between  1700  and  1750,  and  later  a  party  of  them  settled 
among  the  Wyandots,  in  the  neighborhood  of  Sandusky.  The 
history  of  the  Eries  and  the  Shawnees  occupies  the  most  of  the 
first  paper,  and  is  well  fortified  by  references  to  the  original 
authorities  from  which  the  author  has  drawn.  The  paper  upon 
the  Mound-builders  was  read  before  the  Congrcs  International 
des  Americanistes,  at' Luxembourg,  September,  1877.  The  con- 
clusions to  which  the  author  arrives,  are  as  follows :  "  The  present 
state  of  information,  therefore,  leads  to  the  conclusion  that  the 
Mound-builders  were  tribes  of  American  Indians  of  the  same  race 
with  the  tribes  now  living;  that  they  reached  a  stage  of  advance- 
ment about  equal  to  that  of  the  Pueblo  Indians;  that  they  were 
flourishing  about  a  thousand  years  ago,  and  earlier  and  later;  and 
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that  at  least  in  the  tribes  near  the  Gulf  of  Mexico  were  preserved 
some  of  their  customs  and  sonic  of  their  lineage,  all  after  the  dis- 
covery of  America." 

On  page  56,  mention  is  made  of  trees  on  the  mounds,  six  hun- 
dred years  old,  and  this  remark  follows :  '*  Some  of  the  works, 
therefore,  must  have  been  abandoned  six  or  ci^ht  hundred  years 
ago.  It  is  quite  possible  that  they  were  abandoned  earlier,  for 
these  surviving"  trees  may  not  have  been  the  first  to  spring  up  on 
the  abandonment  of  the  work." 

It  is  well  to  bear  in  mind  the  following  facts  before  basing  a 
chronological  deduction  upon  trees :  1.  The  outer  rings  of  a  stump 
arc  very  much  narrower  than  the  inner  rings.  If  a  section  t)f  the 
outer  part  of  a  stump  decayed  in  the  centre  be  counted,  and  the 
number  of  rings  be  multiplied  by  the  ratio  of  tlic  thickness  of  this 
section  to  the  radius,  it  will  give  the  age  of  the  tree  far  greater 
than  It  really  was.  A  ratio  of  increment  could  easily  be  obtained 
by  examining  a  large  number  of  stumps.  Will  not  some  one 
make  the  calculation  for  us?  2.  Although  the  ground  from 
which  oak  forests  are  cut,  springs  up  thickly  with  pines,  yet  any 
one,  by  walking  through  these  pines,  will  find  here  and  there 
oaks  which  in  the  long  struggle  for  existence  will  overtop  the 
growth  which  now  conceals  them.  3.  What  evidence  have  we, 
that  trees,  especially  nut-bearing  trees,  were  nt)t  alhnveil  ti»  grow 
upon  these  works  by  the  Mound -builders  while  they  were  still  in 
possession  of  them?  If  this  be  true,  all  we  can  say  is,  that  the 
mound  or  work  was  constructed  (not  abandoned)  so  many  years 
ago. 

These  slight  queries  must  not  bo  allow jd  to  detr.ict  fn»m  the 
value  of  Judge  Force's  highly  meritorious  work,  especially  with 
reference  to  the  Kries  and  Shawnees.  the  latter  of  whmn  seems  to 
have  been  the  (gypsies  of  Noith  America. 

Mr.  J.  D.  Putnam,  Secretary  of  the  Davenport  Academy,  sends 
us  photographs  of  two  mound  pipes,  one  of  them  re|)resentinL;  an 
animal  like  a  bear,  the  other  (mirabilo  dictii !  >  an  elephant.  The 
former  creates  no  surprise  ;  the  latter  is  so  like  an  elephant  in  IxkIv, 
limbs,  head,  trunk,  all  but  tusks,  that  we  have  no  he*»itatii)n  in 
saying  that  the  maker  of  it  had  seen  an  elephant,  and  tried  to  re- 
produce his  likeness  in  this  pipe.  It  was  taken  from  a  mound  in 
Muscadine  county,  Iowa,  and,  so  far  as  the  integrity  <»f  the  finder 
is  concerned,  is  a  genuine  mouni!  relic.  It  is  iinpt>ssil)Ie  to  ^tate 
what  the  significance  of  this  find  may  be :  coupled  with  the  <!is- 
covery  of  an  elephant  mound  in  (irant  county,  in  the  adjoining 
State  of  Wisconsin,  it  seems  to  point  to  a  former  connection  t)f 
the  mammoth  with  man  on  our  contin«:nt.  By  prescr\ing  the 
most  scrupulous  account  of  these  ancient  l.indmarks  we  may.  in 
time,  be  able  to  explain  their  significance  by  firther  iliscoveiio. 
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GEOIiOGY  AND  PAUBONTOLOGY. 

The  Genus  Ccelodon. — In  the  Vidensk.  Selsk.  Skr.  v,  1887, 
Prof.  J.  G.  Reinhardt  gives  the  first  full  account  of  the  genus 
Ccelodon  of  Lund,  heretofore  only  described  from  a  few  fragments. 
The  remains  were  all  found  by  Lund  in  Brazil,  and  include,  be- 
sides the  fragments  of  the  C,  maqiiinensis,  a  skull  and  a  good 
many  bones  of  the  skeleton  of  a  second  species  which  is  described 
by  Reinhardt  as .  C,  escrivanensis.  The  characters  of  the  genus 
are  very  interesting,  being  near  to  Megatherium^  although  the 
species  were  not  larger  than  the  great  ant-eater.  The  paper  is 
well  illustrated. 

Dawson  on  Eozoon. — In  the  last  number  of  the  Anur,  yourn. 
of  Science  and  Arts,  Prof.  Dawson  criticises  the  memoir  of 
Mobius  mentioned  in  the  last  number  of  the  Naturalist.  He 
thinks  that  Dr.  Mobius  has  misinterpreted  the  evidence  derived 
from  his  specimens.  Thus  he  has  mistaken  the  veins  of  chryso- 
tile,  which  traverse  the  serpentine  and  calcite,  for  the  walls  of  the 
Eozoon  chambers.  His  objections  to  the  unsymmetrical  and 
irregular  forms  of  the  large  so-called  tubules,  are  met  by  the 
statement  that  these  irregularities  are  due  to  pressure,  faulting 
and  other  incidents  of  fossilization.  The  regular  round  and 
branching  tubules,  regarded  as  accidental  by  Mobius,  are  stated 
to  be  the  normal  structure  by  Dawson. 

A  New  Genus  of  Perissodactvla. — In  1873  I  described  a 
species  of  ungulate,  supposed  to  be  related  to  the  Rhinoceridce , 
from  the  White  river  beds  of  Colorado,  under  the  name  of  Hy- 
racodon  quadriplicatus.  Further  investigation  shows  that  this 
animal  represents  a  genus  hitherto  unknown,  whose  affinities  are 
probably  as  much  to  the  tapirs  as  to  the  rhinoceroses.  The  molars 
have  the  form  and  structure  of  those  of  Lophiodon,  and  the  third 
and  fourth  premolars  have  the  same  characters  as  the  true  molars, 
which  is  not  the  case  in  that  genus.  The  second  premolar  pre- 
sents the  elongate  form  characteristic  of  some  species  of  Anchi- 
therittm.  It  has  two  cross-crests,  and  the  external  longitudinal 
crest  presents  three  lobes  besides  the  anterior  and  posterior  pro- 
longations, somewhat  as  in  the  corresponding  deciduous  tooth.  I 
call  this  genus  Anchisodon:  the  species  A,  quadriplicatus  was  as 
large  as  the  Accratherium  occidentaie.  A  second  species  has  been 
found  in  the  John  Day  region  of  Oregon,  in  the  White  river 
formation.  Its  molar  teeth  differ  in  the  presence  of  a  fossa  which 
is  isolated  by  the  contact  of  the  edges  of  two  processes,  one  from 
the  external  crest,  the  other  from  the  posterior  cross-crest.  The 
anterior  cross-crest  has  no  processes;  there  is  a  compressed  tuber- 
cle at  the  entrance  of  the  transverse  valley,  but  no  cingulum  on 
the  posterior  base  of  the  crown  as  in  A.  quadriplicatus.  The  fore 
and  aft  diameter  of  a  middle  molar  is  .028  m.,  the  transverse  .028. 
The  anterior  crest  is  strongly  recurved,  and  the  posterior  notch 


1879-1  Geography  and  Travels.  271 

is  profound.    Enamel  smooth.   The  species  may  be  called  Anchi- 
sadon  tubifcr, — E.  D.  Cope, 

A  New  Genus  of  Iciithyopterygia. — Prof.  Marsh  has  recently 
described  a  genus  which  he  does  not  distinguish  from  Lhthyosait' 
rus  excepting  by  the  entire  absence  of  teeth,  and  even  of  a  den- 
tal groove.  He  names  the  genus  Sauranodon,  The  only  known 
species  J?,  natans  is  from  the  marine  Jiirassic  of  the  Rocky 
mountains,  and  is  about  nine  feet  in  length.  .  Prof.  Marsh  pro- 
poses to  regard  Sanranodon  as  the  tyj>e  of  a  new  order,  hut  the 
only  reason  he  assigns  for  this  course,  the  absence  of  teeth,  is 
insufficient. 

MusciiELKAi.K  Fossils  in  Idaho. —  In  the  last  number  of  the 
Bulletin  of  the  Hayden  Survey.  Dr.  A.  C.  Peale  describes  certain 
mesozoic  strata  of  South-eastern  Idaho,  which  contain  both 
Jurassic  and  Triassic  invertebrate  fossils.  The  lowest  of  these 
contains  Cephalopods  described  by  Dr.  White,  which  Mr.  Hyatt 
regards  as  more  nearly  allied  to  the  forms  of  the  Muschelkalk. 
although  they  are  associated  with  some  Jurassic  species,  one  of 
which  is  al.so  doubtfully  identified  from  the  top  of  the  section. 

GEOG-RAPHT  AND  TRAVELS.* 

The  Dutch  Arctic  E.kpeimtion.  —  In  the  Naturalist  for 
August.  1878,  mention  was  made  of  the  sailing  of  the  small 
schooner  Willcm  Barcntz  from  Ijmuiden.  on  the  5lh  of  May, 
187  <,  for  the  Arctic  seas.  This  preliminary  voyage  was  chiefly 
undertaken  to  give  experience  in  ice  navigation  to  < officers  anil 
men,  as  well  as  to  make  scientific  observations  in  the  Barentz  sea, 
between  Spitzbergen  and  Novaya  Zemlya.  and  is  expected  to  be 
followed  by  a  second  and  more  important  expedition.  l'\)r  an 
account  of  the  experiences  of  this  small  company  of  fourteen 
souls,  we  are  indebted  chiefly  to  Mr.  Clemjnts  R.  .Markh  nn.- 

After  calling  at  the  Norwegian  port  of  HergL-ii,  they  sit  <\\\  on 
the  l8th  of  May  for  Jan  Mayen,  arriving  in  sight  of  this  remote 
volcanic  island  on  a  fine  day.  June  9th.  The  view,  so  rarely 
enjoyed  in  this  region  of  continual  fog,  was  impressive.  The 
island  is  thirty  miles  long  and  nine  broad,  and  at  the  north  end 
rises  the  remarkable  volcanic  peak.  Beerenberg,  T^joj  feet  in 
height,  covered  with  snow  almost  to  the  water's  ed^e.  m\k\  pre- 
senting a  most  im|x^sing  appearance,  the  hi^li  ja^^ed  summits  of 
the  lower  hills,  from  which  smoke  was  slowly  n^ing.  .ippearin^ 
quite  dwarfed  in  comparison.' 

A  storm  arising  prevented  their  landing,  and  on  the  uth  they 

*  EditC'I  by  El-i.is  II.  Yarna!.!..  rhil.i«!eli>hi.\. 

■  Proceeiiht:*!  R< *\'al  Gi'i\'rit/' ^ /.-. t/  So.  it:*v,  J .i n  ii .i r y ,  1 87 9 , 

•  S«€  lUiiitriitfd  London  Xr:i'%  fi»r  Oc'dIict  2^.  1S7S,  fnr  view  of  J.in  M.iyen  from 
photograph  taken  on  bianl  uf  the  Wdlem  UtimUx.  Al^i  num]H.'r  fur  I.inu.irv  25, 
1879. 
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reached  the  edge  of  the  west  ice,  and  keeping  along  the  line  of 
this  ice  they  reached  the  north-western  end  of  Spitzbergen  on 
the  19th.  "Spitzbergen  has  justly  earned  its  name,  for  one  sees 
nothing  but  sharp-pointed  rocks  showing  amongst  the  colossal 
glaciers,  while  the  sun,  throwing  a  red  glow,  brings  the  whiteness 
of  the  snow  into  startling  contrast  with  the  deep  shadows/'  On 
the  27th  they  reached  their  furthest  northern  point  in  80^  18'  N., 
off  Verlegen  Hoek.  After  stopping  at  Amsterdam  island  to 
erect  a  memorial  slab  of  granite  in  the  midst  of  the  graves  of 
Dutch  whalers  who  died  there  in  1633--5,  and  touching  at  Bear 
island  they  arrived  at  Vardo,  in  Norway,  on  the  22d  of  Jyly,  and 
then  commenced  the  reconnaisance  of  the  sea  of  Barentz,  sailing 
north  along  the  45th  meridian.  Ice  was  again  met  on  the  1st  of 
August  at  J7°  10'  N.,  and  after  proceeding  westward  and  attain- 
ing a  point  (lat.  jy^  44'  N.,  long.  35°  30'  E.)  eighty  miles  from 
Wyche  island,  they  were  driven  to  the  south  by  heavy  gales.  To 
the  eastward  of  longitude  38°  the  ice  was  found  to  be  thin,  level 
and  rotten,  while  to  the  westward  there  were  heavy  floes  of 
immense  thickness  with  hummocks  thirty  feet  high.  In  the 
beginning  of  August  they  appeared  to  be  on  the  boundary  line 
where  the  warm  and  cold  currents  meet.  Up  to  that  time  they 
found  that  the  temperature  of  the  sea  decreased  with  its  depth  ; 
but  here  they  met  with  cold  and  warm  currents  flowing  one  over 
the  other.  The  explorers  next  proceeded  to  Novaya  Zemlya,  and 
proceeding  northwards  along  the  coast  to  Cape  Nassau,  steered 
to  the  north-west  and  found  the  ice-field  on  September  7th  in  78*^ 
17' and  55^  14'  E.  From  here  the  IViilem  Barents  made  her 
way  to  Hammerfest,  and  this  successful  trip  was  finally  ended  at 
Amsterdam  on  the  13th  of  October.  Experience  of  the  ice 
movements  between  Spitzbergen  and  Novaya  Zemlya  had  been 
acquired,  a  full  hourly  series  of  meteorological  observations  had 
been  taken  as  well  as  deep  sea  soundings  and  magnetic  observa- 
tions and  very  valuable  collections  in  natural  history  made.  Not- 
withstanding almost  constant  fogs  an  excellent  series  of  photo- 
graphs was  completed. 

The  Norwegian  North  Atlantic  Expedition. — During  the 
past  three  summers  a  Norwegian  expedition  under  the  charge  of 
Dr.  Mohn,  Dr.  Sars  and  other  scientific  men  has  been  exploring 
the  sea  between  Norway,  the  Ferroe  islands,  Iceland  and  Spitz- 
bergen. Being  well  supplied  with  the  most  recent  inventions  for 
dredging,  sounding,  obtaining  sea  temperatures,  etc.,  the  scientific 
results  are  stated  to  be  very  satisfactory.  Their  investigations 
have  now  been  concluded.  The  three  summers  have  yielded  in 
all  375  sounding  stations,  113  temperature  series,  44  dredgings 
and  42  trawlings.  It  was  ascertained  that  during  June  and  July 
the  minimum  temperature  of  the  water  off  the  coast  of  Nonvay 
is  neither  at  the  bottom  nor  at  the  surface,  but  at  some  inter- 
mediate strata  of  considerable  depth.     The  explanation  offered  is 
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that  in  winter  the  cold  water  of  the  surface  descends  on  account 
of  its  increased  weight,  until  it  reaches  a  stratum  where  the  super- 
incumbent water  causes  by  pressure  an  equal  density.  Mn  the 
warm  months  the  surface  water  becoming;  heated  has  no  ten- 
dencv  to  sink.  The  warm  Atlantic  current  was  traced  to  the 
north  of  the  eightieth  degree  of  latitude  along  the  west  coast  of 
Spitzbergcn. 

GEO'JKAriiicAL  News. — The  parties  under  Lieut.  G.  M.  Wheeler. 
Corps  of  Kngineers.  continued  their  work  during  the  season 
of  187S,  in  California.  Colorado,  Nevada.  Oregon,  Texas.  New 
Mexico,  Utah  and  Washington  Territory,  and  surveyeil  ap- 
proximatively  35.000  stjuare  miL's,  commencing  July  1st  and  end- 
ing December  25th.  Lieut.  Wheeler  was  with  party  No.  i,  Cali- 
fornia section,  in  the  region  north  of  a  line  joining  Fort  Klamath, 
Oregon,  and  Camp  Bid  well,  California,  northward  to  the  Columbia 
river.  Prof  Stevenson,  geologist,  and  his  assistant,  Mr.  Russell, 
investigated  the  coal  (iL'lds  of  Colorado  and  eastern  New  Mexico, 
and  Mr.  Henshaw  continued  tt)  increase  his  zoological  colleclions 
in  California  and  Oregon. 

Recent  geographical  publications  'n\  Germany  include:  Aus 
Mexico,  Reiscskizzen  aus  dcr  Jahren  1S74  und  1 1X75,  von  Dr. 
Fr.  Kat/el  ;  Reise  durch  i\{:\\  Slillcn  Ocean,  von  Max  Muchner; 
Die  Sahara,  i)der  von  Oase  zu  Oasc,  Hilder  aus  dew  Natur  und 
Volksleben  in  der  grossen  afrikanischen  Wiiste.  von  Dr.  Josef 
Chavannc ;  Die  Literatur  iiber  die  Tolar  Regionen  dcr  Lrde. 
von  Dr.  Josef  Chavamie;  Abriss  der  praktischen  Astronomic, 
vorzi'iglich  in  ihrer  Anwcndung  auf  get)gr.iphi«^che  Ortsbestim- 
mung.  von  Dr.  A.  Sawitsch  nach  der  zweilen  russi^chen  ( )riginal 
Ausgabe;  Ethiopien-Studien  libcr  West-Afrika.  v»mi  Dr.  W 
Hiibbe-Schlciden,  and  Heitragc  zur  physischer  (ie«)gra|)hie  der 
Mittelmeerlander  besonders  Siciliens,  von  rheol)ald  FiNcher. 

Dr.  lulwin  R.  Heath,  of  Wisconsin,  sailed  from  Nrw  York 
November  18.  1878.  for  Tara.  lie  expects  to  explore  the  Heni 
and  Madre  ili  Dios  rivers  of  Hra/il.  lie  has  already  spL'Ut  ^ome 
years  in  South  America  and  is  well  prepared  for  the  difficult 
work  he  has  undertaken. 

The  newly  colonized  **  northern  territory  "  of  South  .Australia 
is  not  the  desert  it  was  recently  thought  to  be.  The  aj)pear.incc- 
of  the  natives  is  very  gaunt  anil  peculiar,  their  black  faces  being 
painted  across  with  bauds  uf  while,  no  that  they  have  a  death's- 
head  like  appearance.  It  is  st.ited  that  they  cut  i^\\  a  joint  fn^m 
the  finger  of  a  mother  f«»r  every  eliil<l  <if  hers  that  ilies.  As  they 
al.so  kill  their  weakly  or  delicate  children,  this  jMactiee  is  likely 
often  to  be  of  considerable  inciMivenience. — London  TifHis. 

The  Russian  goxernmenl  surv'.  \  for  a  nil  way  between  ()ren- 
burg  and  Tashkend  is  finished  an<l  n1i.>\vn  th.it  it  is  <[iiile  possible 
to  carry  the  line  through  the  deseil  n\  Kara  Kiun.  .\n  ex|)lora- 
tion  will  be  made  in  1879  towards  Samarcand  and  in  the  direc 
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tion  of  Cabul  and  Peshawur.  Col.  Prejevalsky  will  shortly  set 
out  on  his  new  exploring  expedition  to  Kuldja,  Thibet  and  the 
Himalayas. 

The  last  supplement  to  Peterviann  s  Mitthcilnngen  is  devoted  to 
an  elaborate  monograph  by  Dr.  G.  A.  Credner,  of  Halle  Univer- 
sity, upon  deltas.  The  paper  is  divided  into  two  sections.  In 
the  first  he  treats  of  the  limits  of  deltas,  their  character,  and 
formation  of  their  surface,  their  size,  power,  material,  rate  and 
results  of  growth,  their  age,  number  and  geographical  distribution 
and  classification.  In  the  second  he  treats  of  the  origin  and 
causes  of  the  formation  of  deltas,  and  the  geological  problem 
thus  presented.  Maps  showing  the  various  deltas  and  illustrating 
the  upheaval  and  subsidence  of  land  are  also  given. 

The  British  Arctic  exploring  ship  Alert  has  again  been  put 
into  commission  under  her  old  captain.  Sir  George  Nares,  for 
surveying  service  in  Magellan's  straits  and  the  south  Pacific.  The 
work  in  Magellan's  straits  is  expected  to  occupy  from  one  to 
two  years.  The  Alert  will  then  proceed  to  make  isolated  but 
important  surveys  in  the  neighborhood  of  the  Society,  Friendly 
and  Fiji  islands  and  of  shoals  and  reefs  between  the  Fijis  and  New 
Zealand,  and  finally  on  the  south-western  and  north-western  coasts 
of  Australia. 

Major  Herbert  Wood  and  other  writers  have  heretofore  confi- 
dently asserted  that  the  ancient  river  Oxus  (now  the  Amu  Darya) 
has  within  historic  times  emptied  into  the  Caspian  sea,  and  that 
its  ancient  channel  can  still  be  traced.  The  recent  breaking 
down  of  a  dam  at  Fort  Bend  on  the  Amu,  which  has  caused  a 
deviation  of  its  waters  in  the  direction  of  this  old  bed,  has  orig- 
inated the  report  mentioned  in  the  London  Times  that  the  river 
was  about  to  resume  its  former  course.  Prof.  Kiepert  now  writes 
to  the  Berlin  National  Zeitung  to  deny  this  report.  He  asserts 
that  the  old  bed  of  the  Oxus  belongs  to  geology  and  not  lo  his- 
tory and  that  the  project  of  completely  restoring  the  ancient 
water-course  and  opening  a  new  water  way  from  Moscow  to  the 
heart  of  Asia  is  one  which  would  overtask  the  resources  of  the 
richest  state. 


:o:- 


SCIENTIFIC  NEWS. 

—  In  December,  1878,  Dr.  Gustav  Leonhard,  of  Heidelberg, 
died,  leaving  the  editorial  management  of  the  Jahrbuch  fiir 
Mineralogie,  so  long  and  favorably  know  in  America,  in  the 
hands  of  Dr.  Hans  Bruno  Gcinitz,  of  Dresden.  Now,  after  six- 
teen years  association  with  Dr.  Leonhard,  Dr.  Geinitz  retires  from 
the  editorship.  The  dissolution  of  this  distinguished  partnership 
will  create  a  new  feature  in  geological  literature,  and  we  can  only 
wish  Dr.  Geinitz  the  same  success  in  the  cultivation  of  his  favor- 
ite science  in  the  future  that  he  has  had  in  the  past. 
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—  We  rcjjrct  to  loam  that  in  the  great  press  of  business  which 
fKCupied  the  last  hours  of  the  late  Nalitm.il  Congress,  the 
amendment  to  the  Legislative,  etc..  Api)ro})riation  l^ill.  abolishing 
the  existing  Geological  Surveys  of  the    Territories,  was  passed. 

The  fact  that  this  measure  had  been  defeat eil  in  the  Committee 
on  the  Whole,  and  also  in  the  House  by  voles  of  two  t<>  one.  did 
not  prevent  its  passage  in  consecpience  of  a  transfer  at  the  last 
moment  to  the  Sumlry  Civil  Hill/  A  large  number  of  scientific 
men  will'now  have  opportunity  to  repent  at  leisure  their  ap.ithy  in 
having  allowed  the  substitution  of  one  organi/Uinn  in  j)!ace  of  three 
or  four,  which  will,  in  all  j)robability.  not  receive  from  Congress 
even  the  third  of  the  aiii  which  the  survevs  have  been  accustomed 
to  obtain.  The  only  remedy  is  to  give  the  direction  of  the  new 
Bureau  to  the  man  who  has  shown  himself  most  influential  in 
impressing  Congress  with  the  importance  of  making  large  apj)ro- 
priations  tor  scientific  work.  The  plausible  ple.i  that  the  geologi- 
cal surveys  have  been  misused  fi)r  the  |)rosecution  of  zo«»lt»gical 
and  other  work,  however  it  may  affect  the  ICxecutive.  will  not 
receive  much  sympathy  from  men  of  science.  It  is  not  trui-  that 
a  generous  symj\athy  with  all  branches  of  science  unfits  a  man 
for  the  directorship  of  a  scientific  survey. 

—  With  much  regret   we  have  to  announce  the  deith  of  the 
distinguished   j)al;eontologist    and    comj)ar.itive  anatomist.    Paul 
Gervais,  which  took  pl.ice  on  l-'ebru.iry  the  loth,  in  Taris      IVof. 
(iervais  was  born  at  P.uis,  on  .September  j^').  iSi().     An<-r  taking 
the  degree  of  doctor  in  science  and  medicine,  he  served  .is  <»ne  of 
the  aide-naturalisles  of   tin-   Mu*»eum   d'Histoire    Natur«lle.      In 
1 84 1  he  became  pnjfe-^s^ir  (»f  /onlogy  to  tin-  I-'aeulte  tK  •«  .Seieiices 
of  Montpellier;  and   on   the    ile.ith  of  (Iraliolet,  in    iSf»;.  In*  was 
appointed  to  the  v.u.uil  professorial  chair  at   the  Mu^-nnn  d'His- 
toire Natiirelle.  whieh   he  filled  till   his  ileatli.      M.  (iervais'  j)ow- 
ers  and    intlustrv  are   attested   bv  the   value   .md   number  of  his 
scientific  paj)ers.  which  in  1X7^  .nnounted  \.o  a  hundred  .\\u\  sixty- 
four  in  number.      In  thi-^e  hi*  touched  on  almost  every  groiij)  of 
the  animal  kingdom;  but  his  principal  attention  was  directed  to 
the    higher  cl.is^es,    isneciallv    to    the     manunalia.    recent    and 
extinct.    Of  his  si-jiarate  works  the  mo-.t  L;enerally  known  are  his 
ZooN»gie  et    l'a!eiininl»)-^ie    i-'r.uK.iises.  /noln-^ie  it  I'aleonlologie 
gener.des.   <  )sli-»gra])!ue  d*.  s   Mnnotrenies.  and  ini    Ci>llal)oration 
with  l*rof.  P.  van  Hen«'ltn  i  hi«%   (  )'*lei>.;raj»lii'-   des    ('eiaie^;  both 
of  the  last-named   u^rks   mv   nnr«»itiMi.it«  I\   !♦  tt   unfini-lud.      He 
was  principal  editor  "f  tlu   Jtaiinal  de  /ot»l«.;^ii-. 

In  I«^7.>  M.  (ifix.ii',  was  eletli  d  a  nienilu  r  of  ilie  .■\(  adiinie 
des  Sciences,  an<l  ii-.;  w.is  a  foreign  meinbt.r  ot  ilw  ;j,eoloj^ual  and 
zoologic.d  sMjiri:i>»  nf  London. 

Prof.  IJervai"-  wa-«  «»ne  of  the  few  li\ing  a:::li'H  iii<<  "ri  the 
pidiL'ontology  of  lli'.  Wrlebrala.  .nul  was  enga;.;L<l  at  the  lime  (»l 
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his  death  on  a  work  on  the  minute  structure  of  the  bone  of  the 
various  groups  of  Vertebrata.  He  leaves  a  son  who  is  an  able 
anatomist. 

—  The  Geological  Society  of  London  has  awarded  to  Prof 
E.  D.  Cope  the  Bigsby  Gold  Medal  in  recognition  of  his  services 
to  palaeontology. 

—  It  appears  that  the  Legislature  of  Pennsylvania  is  in  some 
danger  of  failing  to  make  appropriation  for  the  continuation  of 
the  Geological  Survey.  We  very  much  regret  the  existence  of 
such  a  possibility,  and  hope  that  our  legislators  will  carefully 
consider  the  interests  of  their  constituents  in  this  matter.  Noth- 
ing is  more  valuable  to  a  commonwealth  than  an  inventory  of  its 
actual  possessions,  with  a  knowledge  of  their  distribution  and  the 
methods  of  making  them  available.  A  knowledge  of  the  physi- 
cal constitution  of  a  region  is  also  an  essential  in  the  educational 
system  of  its  inhabitants.  Neither  of  these  ends  can  be  accom- 
plished without  the  Geological  Survey  made  by  experts  in  the 
science,  and  no  class  of  public  servants  produces  more  valuable 
work  for  less  money  than  they.  By  all  means  continue  the 
survey. 

—  We  have  received  the  first  number  of  the  Guide  du  Natu- 
raliste.  Revue  bibliographique  des  Sciences  Naturelles,  Bulletin 
mensuel.  Par  A.  Bouvier.  Paris,  1879.  (Un  franc  le  numero.j 
This  is  a  valuable  and  newsy  monthly,  giving  full  details  of  con- 
tents of  the  journals  and  proceedings  of  the  scientific  societies  of 
France,  with  courses  of  lectures  in  botany,  zoology  and  geology. 

—  An  elaborate  and  fully  illustrated  essay,  by  Dr.  Hermann 
MuUer,  on  the  Cross-fertilization  of  plants,  extracted  from 
Schenk's  Handbuch  der  Botanik,  has  been  received  too  late  for 
careful  review. 

—  Early  in  January  about  five  million  young  codfish  were 
turned  into  the  sea  by  the  assistants  of  the  United  States  Fish 
Commissions  stationed  at  Gloucester,  Mass. 

—  At  the  annual  meeting  of  the  California  Academy  of  Sci- 
ences, held  Monday,  Jan.  6th,  the  following  officers  for  1879  were 
elected :  President,  George  Davidson  ;  corresponding  secretary, 
S.  B.  Christy;  director  of  museum,  W.  G.  W.  Harford. 

—  The  Marquess  of  Tweedalc,  better  known  as  Viscount  Wal- 
den.  President  of  the  Zoological  Society  of  London,  died  Dec. 
29th,  1878.  He  was  an  active  ornithologist,  paying  especial 
attention  to  the  birds  of  the  East  Indies. 

—  Victor  Ghiliani,  one  of  the  founders  of  the  Italian  Entomo- 
logical Society,  died  in  May  last  at  Turin.  Dr.  Wilhclm  Engel- 
mann,  the  eminent  German  publisher  of  scientific  books  died  at 
Leipzig,  December  23. 
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—  Congress  has  passed  a  bill  appropriating  $250,000  for  a 
fire-proof  National  Muscum.adjoining  the  Smithsonian  Institution. 

—  According  to  Nature,  the  widow  of  the  late  Prof  ICichwaid 
has  presented  the  remarkable  {xihcontological  collections  of  her 
husband  to  the  St.  Petersburg  University.  The  collection  con- 
tains upwards  of  30.000  specimens  of  fossils,  from  the  various  for- 
mations of  Western  Kurope,  from  the  Petchora  I^nd.  from  the 
Aleutians  islands,  Siberia,  Crimea,  etc. 

—  Vogelbilder  aus  ferncn  Zonen,  is  the  title  of  an  atlas  of 
foreign  birds,  just  published  by  Fischer,  of  Cassel.  under  the  care 
of  Dr.  Ant.  Reichenow.     It  is  noticed  favorably  by  Nature. 

—  Fresh  attention  is  drawn  to  the  study  of  microscopic  organ- 
isms by  the  appearance  of  part  one.  of  the  third  volume  of 
Stein's  great  work  on  Infusoria;  as  well  as  by  a  translation  of 
Butschli's  essay  on  the  Flagellate  Infusoria  (referring  to  11.  James 
Clark's  work  done  on  American  forms),  and  also  by  H.  B.  Brady's 
descriptions  of  deep  sea  Rhizopods  in  the  Quarterly  yournal  of 
Mieroseof»ieai  Seieuee. 

:o: 

prockkdinckS  of  scikntific  socikties. 

New  York  Acadkmv  ui-  Sciencfus  Dec.  9.  1878. — Prof  Henry 
Wurtz  exhibited  a  large  .series  of  the  minerals  from  the  Silver 
Islet,  Lake  Sup>erior.  and  described  under  tli<*  name  of  Iluntilite 
(in  honor  of  Prof  T.  Sterry  Hunt),  a  new  species  of  silver  ore 
from  that  locality.  Huntilite  occurs  both  massive  and  minutely 
crystallized,  and  is  es.sentially  an  arsenide  of  silver,  occupying  the 
gap  in  mineralogy  between  dy.scrasite  and  domeykite;  ilyad  metals, 
especially  nickel,  app>ear  to  have  replaced  sonic  jxirt  of  the  silver, 
and  antimony  a  small  part  of  the  arsenic.  Prof  Wurtz  gave 
minute  and  laborious  analy.ses  and  many  interesting  details. 

Dec.  23d. — Mr.  A.  A.  Julian  made  a  communication  on  the 
glacial  excavation  of  the  Kaaterskill  Clove.  Mr.  B.  B.  Chamber- 
lin  exhibited  a  series  of  minerals  from  the  zinc  and  lead  mines  of 
Wisconsin. 

Jan.  6.  1879. — Dr.  Kphraim  Cutter  addressed  the  Academy  on 
Tolles'  one-.seventy-fiflh-inch  objective — its  history,  construction 
and  use  (with  sciopticon  illustrations!. 

Jan.  13. —  Prof  Henry  Wurtz  presented  before  the  Chemical 
Section,  further  particulars  of  his  new  mineral.  Huntilite,  from 
the  Silver  Isles  of  I^ike  Superior. 

Jan.  20th. — Mr.  S.  W.  Ford  read  a  j)aper  on  tht-  structure  and 
development  of  certain  primordial  trilobites.  Mr.  A.  A.  Julian 
remarked  on  the  conglomerate  from  the  saiid-l)eds  of  South- 
eastern New  Jersey.  Dr.  R.  P.  Stevens  made  a  communication 
on  the  glaci.il  moraine  at  Jamaica.  Long  Island. 

Jan.  27th. — At  a  meeting  of  the  section  of  Biology  Dr.  Charles 
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F.  Taylor  presented  the  results  of  some  practical  studies  in  Psy- 
cho-biology, with  especial  reference  to  the  influence  of  mental 
states  on  disease. 

March  3. — Mr.  W.  R.  Gerard  read  a  Note  on  the  influence  of 
sulphurous  acid  gas  on  coniferous  trees. 

American  Geographical  Society,  Feb.  27. — Lieut  T.  B.  M. 
Mason,  U.S.N. ,  read  a  paper  entitled  the  Preservation  of  life  at 
sea. 

March  1 1. — Gen.  R.  E.  Colston  lectured  upon  Life  in  the  east- 
cm  and  western  deserts  of  Egypt  and  the  Soudan,  among  the 
Bedouin  tribes,  with  a  description  of  their  manners  and  customs, 
the  waterless  land,  the  mirage,  the  animals — especially  the  camel. 

Boston  Society  of  Natural  History,  Feb.  19. — Mr.  H.  G. 
Kittredge  read  a  paper  on  the  Natural  history  of  Cotton.  Mr, 
L.  S.  Burbank  made  a  communication  on  the  Clay  beds  of 
ancient  estuaries. 

March  5. — Prof  W.  G.  Farlow  read  a  paper  on  North  Ameri- 
can Characeae,  and  Mr.  W.  O.  Crosby  spoke  concerning  a  possible 
origin  of  petrosilicious  rocks. 

Appalachian  Mountain  Club,  March  12. — Mr.  G.  F.  Ham- 
mett  read  a  paper  on  the  Practical  application  of  mountain 
sketching,  and  Mr.  W.  O.  Crosby  spoke  on  the  Pitch  Lake  of 
Trinidad. 

:o: 

SELECTED  ARTICLES  IN  SCIENTIFIC  SERIALS. 

SlEBOLD  AND  KoLLIKER'S  ZeITSCHRIFT  FUR  WISSENSCHAFTLICHE 

ZooLOGiE. — December  19,  1878.  The  sexual  organs  of  Cephalo- 
poda, by  J.  Brock.  Sixth  paper  on  the  structure  and  develop- 
ment of  sponges,  by  F.  E.  Schulze.  Studies  on  the  anatomy  of 
breathing  organs — I.  On  the  anatomy  of  the  gills  of  Serpula,  by 
L.  Lowe. 

V  Bulletin  of  the  U.  S.  Geological  and  Geographical  Sur- 
vey OF  THE  Territories,  Vol.  v,  No.  i. — Notes  on  the  Aphididae 
of  the  United  States,  with  descriptions  of  species  occurring  west 
of  the  Mississippi,  by  C.  V.  Riley  and  J.  Monell.  The  relations 
of  the  horizons  of  extinct  vertebrata  of  Europe  and  North 
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ON  THE  DESTRUCTIVE   NATURE  OF  THE  BORING 

SPONGE,  WITH   OBSERVATIONS  ON   ITS 

GEM  MULES  OR  EGGS. 

BY  JOHN  A.  RYMER. 

IN  1 87 1  a  vessel  laden  with  marble  was  sunk  in  Long  Island 
sound,  and  according  to  Prof.  Verrill,  the  boring  sponge  has 
penetrated  the  exposed  parts  of  the  blocks  for  a  depth  of  two  to 
three  inches  from  the  surface.  The  canals  or  tunnels  in  a  speci- 
men of  this  marble  which  I  have  examined,  vary  from  one-fourth 
to  an  hundredth  of  an  inch  and  less  in  diameter ;  the  canals  are 
coated  witliin  with  a  thin  film  of  dried  sarcode  of  a  brown  color, 
which  was  orange-colored  in  life.  Though  the  sarcode  is  dried, 
the  needle-shaped  spicules  are  plainly  visible  under  a  one-fidh 
inch  lens,  and  display  the  form  usually  seen  in  the  same  sjKxies 
found  on  the  coasts  of  Europ>e.  The  spicules,  according  to 
my  measurements  are  ^\  of  an  inch  long,  agreeing  exactly 
with  the  length  given  by  Mr.  H.  J.  Carter  as  observed  in 
British  s[)ecimens,  and  about  iviov  of  an  inch  in  diameter, 
and  are,  as  is  well  known,  siliceous.  The  specimen  which 
I  have  seen,  shows,  in  what  appears  to  have  been  the  inner  por- 
tion of  the  block,  a  series  of  large  branching  canals  which 
connect  freely  with  each  other  in  the  most  irregular  way  im- 
aginable ;  moreover,  the  form  of  the  canals  in  transverse  sec- 
tion is  exceedingly  variable,  being  oval  or  irregular  as  often  as  it 
is  circular.  These  last  facts,  together  with  that  of  the  great 
variability  in  the  calibre  of  the  canals,  leaves  no  doubt  in  my 
mind  that  it  is  the  animal  of  the  sponge  which  does  the  boring, 
and  not  marine  worms  which  have  [lolitely  abandoned  their  bur- 


i8o  Destructive  Nature  of  the  Baring  Sponge.  [May, 

rows  for  the  accommodation  of  this  toiler  of  the  sea.  It  is  well 
known  that  this  species  and  its  allies  are  found  filling  systems  of 
canals  in  the  shells  of  many  species  of  mollusks,  both  dead  and 
alive,  as  well  as  in  fragments  of  limestone,  but  it  is  probably  rare 
to  find  it  in  such  a  vigorous  condition  of  development  as  in  the 
submerged  cargo  of  marble  referred  to  above.  Mr.  H.  J.  Carter 
believes  that  occasionally  some  of  the  parasitic  species  do  not 
bore  their  habitation  but  develop  freely  in  the  same  manner  as 
ordinary  non-parasitic  forms.  Bowerbank  in  his  "  Monograph  of 
the  British  Spongidx/'  mentions  an  affiliated  species  which  is 
parasitic  on  a  sea- weed,  boring  or  dissolving  away  the  soft  parts  and 
allowing  the  harder  fibrous  structures  to  remain  as  a  means  of 
support. 

It  may  be  well  to  bear  in  mind  that  these  sponges,  notwith- 
standing the  fact  that  they  excavate  their  own  habitations,  are  not 
parasites  in  the  sense  in  which  nematoid  and  cestoid  worms  are 
parasitic,  as  Haeckel,  with  his  usual  sagacity,  points  out  in  his 
Monograph  of  the  Calcareous  Sponges. 

Dr.  O.  Schmidt  observes  (Brehm's  Thierleben),  that,  "  A  large 
portion  of  the  coasts  of  the  Mediterranean  and  Adriatic  seas  is 
composed  of  calcareous  material  which,  from  its  tendency  to 
become  eroded,  has  a  broken,  jagged  aspect,  giving  it  a  peculiar 
and  often  attractive  appearance.  Of  such  broken  Dalmatian 
coast  one  can  certainly  measure  off  some  thousands  of  miles  of 
strand,  and  where  it  does  not  descend  too  abruptly,  large  and 
small  stones  and  fragments  of  rocks  cover  the  ground.  One  can 
scarcely  pick  up  one  of  these  billions  of  stones  without  finding  it 
more  or  less  perforated  with  holes  and  eroded  by  Cliona,  often  to 
such  a  degree  that  the  spongy  remains  of  the  apparently  solid 
stone  may  be  crushed  in  the  hand."  The  same  writer  farther 
observes  :  "  This  brings  us  finally  to  the  question,  by  what  means 
does  this  sponge  eat  its  way  into  the  rock  ?  One  would  first 
think  of  the  siliceous  needles  as  the  cause,  but  we  soon  see  that 
we  must  abandon  the  notion  that  this  is  the  boring  apparatus, 
since  it  must  be  borne  in  mind  that  such  apparatus  must  be 
operated.  Even  though  the  protoplasm  executes  delicate  fluc- 
tuating movements,  so  that  in  Cliona  ( Vioa),  as  in  many  other 
sponges,  the  needles  are  drawn  into  bundles,  rows  or  series  in 
particular  directions,  in  any  case,  the  force  so  exerted  would 
not  be  sufficient  to  scrape  or  erode  the  lime  rock  with  their 
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points.  The  mode  of  distribution  and  extension  of  the  sponge 
would  rather  indicate  that  a  process  of  chemical  solution  was  the 
real  agent  at  work  in  erosion.  Of  the  exact  constitution  of  this 
corrosive  fluid  we,  however,  as  yet  know  nothing.  The  importance 
of  the  boring  sponge  in  helping  to  effect  the  redistribution  of 
eternal  matter,  does  not  consist  in  comminuting  the  stone  into 
particles,  but  in  dissolving  it  as  sugar  is  dissolved  in  a  glass  of 
water,  and  mingled  with  the  sea-water  in  this  dissolved  condition. 
Out  of  this  solution  the  innumerable  shclUfish  take  the  mineral 
materials  which  have  been  mingled  with  their  blood,  and  from 
which  it  is  deposited  as  new  layers  on  the  shell,  which,  when  the 
animal  dies,  either  is  also  finally  redissolved  by  the  sponge,  or 
(alls  to  the  bottom  of  the  sea  as  a  contribution  to  the  earth's 
strata  of  future  xons." 

Dr.  Leidy^  observes  in  regard  to  the  agency  of  this  organism  in 
disintegrating  the  shells  of  dead  mollusks,  "  that  an  extensive  bed 
of  oysters,  which  had  been  planted  by  Thos.  Beasley  at  Great 
Egg  harbor,  and  which  was  in  excellent  condition  three  years 
since  (1857),  had  been  subsetiuently  destroyed  by  an  accumula- 
tion of  mud.  The  shells  of  the  dead  oysters,  which  were  of 
large  size  and  in  great  number,  in  the  course  of  two  years  have 
been  so  completely  riddled  by  the  boring  Cliona,  that  they  may 
be  crushed  with  the  utmost  ease,  whereas  without  the  agency  of 
this  sponge  the  dead  shells  might  have  remained  in  their  soft 
muddy  bed  devoid  of  sand  and  p>ebbles,  undecomposed  perhaps 
even  for  a  centur>'.'*  The  ability  of  such  an  organism  to  comminute 
both  organic  and  inorganic  calcareous  materials  is  well  illustrated 
in  the  instance  above  cited,  and  their  influence  in  modifying  the 
character  of  marine  deposits  is  clearly  implied. 

In  a  specimen  of  the  common  Ostrea  7'tririnmna,  recently 
handed  me  for  examination  by  my  friend,  Mr.  John  Ford,  the 
substince  of  the  shell  was  thoroughly  cavernated  so  as  to  render 
it  extremely  brittle  and  readily  crushed ;  in  fact  the  inner  table 
of  the  shell  left  stinding  showed  a  great  number  of  elevations 
within,  which  indicated  points  where  the  intruding  parasite  had 
been  kept  out  by  the  oyster  which  had  deposited  new  layers  of 
calcareous  matter  at  these  places  so  as  to  give  ri.se  to  the  eleva- 
tions spoken  of.  Kesides  this,  the  inner  table  had  become  so 
weakened  at  the  insertion  of  the  adductor  muscles  that  the  animal 

*  Proc.  Acatl.  Nat,  Science^,  I'hila.,  viii.  i6i. 
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in  closing  had  torn  a  part  of  it  loose,  which  had  been  repaired  by 
the  deposition  of  a  brown  horny  substance.  Evidence  of  the 
presence  of  the  boring  sponge  may  very  frequently  be  noticed  in 
shells  of  oysters  brought  to  the  markets,  though  it  often  appears 
as  if  the  parasite  had  left  its  work  incomplete,  being  killed  on  its 
host.  I  find  that  Schmidt  has  also  noted  this,  and  that  the  boring 
operations  of  the  sponge  usually  seem  to  stop  in  the  case  of 
living  moUusks,  at  the  nacreous  layer. 

Dr.  Leidy  (1.  c.)  gives  a  lucid  account  of  the  living  sponge  as 
found  in  Ostrea  virginiana  and  Venus  niercenaria.  He  says,  "  This 
boring  sponge  forms  an  extensive  system  of  galleries  between  the 
outer  and  inner  layers  of  the  shells,  protrudes  through  the  perfora- 
tions of  the  latter  tubular  processes,  from  one  to  two  lines  long, 
and  one-half  to  three-fourths  of  a  line  wide.  The  tubes  are  of 
two  kinds,  the  most  numerous  being  cylindrical  and  expanded  at 
the  orifice  in  a  corolla  form,  with  their  margin  thin,  translucent, 
entire,  veined  with  more  opaque  lines,  and  with  the  throat  brist- 
ling with  siliceous  spiculae.  The  second  kind  of  tubes  are  com- 
paratively few,  about  as  one  is  to  thirty  of  the  other,  and  are 
shorter,  wider,  not  expanded  at  the  orifice,  and  the  throat  unob- 
structed with  spiculae.  Some  of  the  second  variety  of  tubes  are 
constituted  of  a  confluent  pair,  the  throat  of  which  bifurcates  at 
bottom.  Both  kinds  of  the  tubes  are  very  slightly  contractile, 
and  under  irritation  may  gradually  assume  the  appearance  of 
superficial  wart-like  eminences  within  the  perforations  of  the 
shell  occupied  by  the  sponge.  Water  obtains  access  to  the  inte- 
rior of  the  latter  through  the  more  numerous  tubes,  and  is 
expelled  in  quite  active  currents  from  the  wider  tubes." 

A  point  of  considerable  interest  in  this  connection  is  Mr.  W.  J. 
Sollas'*  discovery  of  the  existence  of  membranous  and  spiculifer- 
ous  diaphragms  in  some  English  species  of  these  sponges.  These 
diaphragms  are  composed  of  sarcode  in  which,  in  some  instances, 
very  short  club-shaped  spicules  are  imbedded,  pretty  densely 
packed  together,  with  their  opposite  extremities  lying  at  opposite 
surfaces  of  the  diaphragm.  In  some  cases  the  diaphragms  are 
perforate,  forming  an  annular  band  inside  the  canal  and  attached 
by  an  edge,  the  other  edge  being  constricted  somewhat,  so  that 
the  bands  sometimes  have  the  form  of  hollow  truncated  cones. 
In  other  instances  these  partitions  are  membranous  films  contain- 

1  Am.  Mag.  Nat.  Hist.,  5th  Scries,  Vol.  I,  No.  I,  1878,  p.  54. 
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ing  spiculac  of  the  ordinary  form  ;  these  also  may  be  perforate  or 
imperforate  and  conical.  Their  office  is  not  yet  understood,  but 
it  is  suggested  by  their  discoverer  that  they  are  for  the  purpose 
of  interrupting  or  modifying  the  direction  and  flow  of  the  cur- 
rents of  water  created  by  the  ciliated  cells  of  the  tissue  lining  the 
cavities  of  the  organism. 

In  the  examination  of  a  second  specimen  kindly  handed  me  by 
Mr.  Ford,  and  which  had  been  removed  from  its  native  brine  only 
a  few  hours  before,  I  was  enabled  to  distinguish  very  plainly  the 
ova  or  gemmules  strewn  through  the  orange-colored  sarcode. 
These  are  bodies  fully  three  times  as  large  in  diameter  as  the 
ordinary  sponge  cell,  of  an  oval  shape  covered  with  a  tough 
transparent  rather  thick  membrane.  The  contents  are  transpa- 
rent and  granular  with  the  exception  of  the  nucleus,  which  is 
opaque  and  deep-orange  in  color  and  is  often  broken  up  into  sev- 
eral apparently  homogeneous  granules  of  variable  size ;  a  part  of 
these  granules  may  occupy  one  extremity  of  the  ovum,  another 
part  the  other,  or  they  may  be  placed  eccentrically,  or  be  arranged 
in  a  semicircle.  The  diversity  in  this  respect  is  very  great,  so 
that  but  few  are  met  with  which  are  very  nearly  alike.  These 
differences  may  represent  various  stiges  of  development,  but 
there  seems  to  be  a  want  of  the  ortlerly  arrangement  which 
would  be  exj>ected  if  this  were  the  case,  besides,  the  wide  sepa- 
ration of  the  nuclear  bodies  into  two  and  even  three  parcels 
would  not  favor  such  a  view. 

I  was  quite  unable  to  distinguish  any  flagellate  cells  in  this 
specimen,  even  with  a  power  of  1000  diameters,  although  there 
can  be  little  doubt  of  their  existence,  as  may  be  inferred  from 
Prof.  Lcidy's  account  of  the  physiological  actions  of  the  organ- 
ism. Mr.  Carter,  however,  has  figured  these  cells  in  a  jKiper 
already  referred  to.  and  he  observes  that  the  flagelliform  pro- 
cesses of  the  cells  lining  the  canals  of  the  fresh-water  sponges  are 
withdrawn  into  the  sarcode  body  of  the  cell  soon  after  being 
detached  from  the  walls  of  the  canals,  which  ma}-  h.ive  been  the 
trouble  in  this  case. 
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THE    MESOZOIC    SANDSTONE   OF   THE   ATLANTIC 

SLOPE. 

BY  PERSIFOR  FRAZER,  JR. 

THREE  pamphlets  lie  on  our  table  and  constitute  very  im- 
portant additions  to  the  knowledge  of  the  most  puzzling  of 
all  geological  formations,  viz :  that  portion  of  the  series  lying 
between  the  Carboniferous  and  Cretaceous  in  this  country.  They 
are  entitled  as  follows :  "  The  Mesozoic  Formation  in  Virginia, 
by  Oswald  J.  Heinrich,  Mining  Engineer,"*  "  Notes  on  the  Mes- 
ozoic of  Virginia,  by  Wm.  M.  Fontaine,"^  and  '*  The  Physical 
History  of  the  Triassic  Formation  of  New  Jersey  and  the  Con- 
necticut valley,  by  Israel  C.  Russell."' 

Without  disparaging  the  merits  of  the  other  two,  it  must  be 
said  that  the  paper  of  Mr.  Heinrich  embraces  more  exact  and 
positive  knowledge  of  lasting  value  than  either  of  the  others. 
To  complete  the  set,  there  should  be  added  to  the  three  just  men- 
tioned, a  pamphlet  of  a  few  pages,  by  Persifor  Frazer,  Jr.,  on 
"  The  Position  of  the  American  New  Red  Sandstone "  (read  at 
the  New  York  meeting  of  the  A.  I.  M.  E.,  Feb.,  1877).  In  this 
paper  there  is  a  column  of  strata  represented  in  a  section  across  the 
Mesozoic  belt  from  York  to  Dillsburg  which  will  be  of  interest 
to  those  who  have  carefully  read  Mr.  Heinrich *s  pages. 

These  contributions,  taken  together,  are  so  valuable  that  a 
brief  sketch  of  their  separate  contents  will  be  of  interest. 

Frazer's  Paper. — To  take  them  in  the  order  of  their  date, 
Frazer  speculates  upon  the  probable  relationships  of  the  various 
strata  represented  in  his  broad  section  with  those  of  the  European 
column,  rather  leaning  to  the  belief  that  the  rocks  of  Mesozoic 
age  in  Southern  Pennsylvania,  correspond  with  those  which  fill 
in  the  space  occupied  by  the  upper  half  of  the  lower  Permian 
and  the  superior  beds  at  least  to  the  base  of  the  Lias  (/.  ^.,  in- 
cluding the  Rhaetic  beds).  He  says :  "  By  this  hypothesis  the 
'  New  Red '  of  York  and  Adams  counties  would  reach  from 
the  middle  portion  of  the  lower  half  of  the  Dyas  or  Permian 
at  least  to  the  base  of  the  Lias,  including  all  the  rocks  at- 
tributed to  the  Trias  and  the  beds  below  it,  except  the  lower 

1  Read  at  the  Phila.  Meeting  of  the  American  Institute  of  Mining  Engineers, 
Feb.,  1878. 

2  American  Journal  of  Science  and  Arts,  Jan.,  1879. 

*  From  the  Annals  of  the  New  York  Academy  of  Sciences.  1878. 
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Rothliegendes  of  the  German  scale."  The  thickness  calculated 
by  him  for  Prof.  Rogers'  section  below  Yardleyville  is  51,500 
feet,  or  nine  and  three-quarters  miles,  on  the  assumption  that 
the  bedding  is  normal,  but  this  is  regarded  as  delusive ;  and 
in  a  subsequent  paper,  by  the  same  author,  on  "  Some  Mcso- 
zoic  Ores"  (Am.  Phil.  Soc.  Proc.,  April  20,  1877),  the  wave- 
strewing  hypothesis,  by  means  of  which  Prof  Rogers  sought 
to  explain  the  inclined  bedding  is  rejected  as  insufficient  to  ac- 
count for  all  the  phenomena. 

Mr,  Heinrich's  paper  is  rich  in  facts,  and  is  as  remarkable  for 
the  absence  of  speculations  as  it  is  for  the  clear  and  logical  stand- 
point from  which  he  views  the  whole  subject.  Like  Prof  Fontaine, 
he  commences  by  describing  the  divisions  of  the  formation  into 
belts,  but  whereas  Mr.  Heinrich  groups  all  the  known  exhibitions 
of  Mesozoic,  in  Virginia,  into  four  belts,  Prof.  Fontaine  disposes 
of  them  in  six  belts.  This  latter  arrangement  docs  not  seem  to 
be  necessary  by  reason  of  the  small  gaps  between  the  various 
members  of  Ileinrich's  belts,  and  presents  to  the  student  not  on 
the  ground,  manifestly  greater  inconveniences. 

It  is  evident  that  even  Hcinrich's  number  of  divisions  is  arbi- 
trary, since  a  prolongation  of  the  "  Eastern "  belt  crosses  the 
"  Middle  Eastern  "  at  Taylorsville  and  joins  the  "  Middle  Western 
at  Mount  Vernon/'  but  these  separate  ranges  and  the  lines  indi- 
cating them  on  his  map,  greatly  assist  the  understanding  of  his 
minute  details.     His  belts  here  follow. 

A  Eastern, — Includes  (i)  the  Petersburg  deposits,  and  (2)  the 
scattered  masses  of  Mesozoic  in  Greenville  and  Hrunswick 
counties,  west  of  Ilicksford  and  east  of  Lawrenceville. 

B  Middle  Eastern,  —  (i)  Taylorsville  deposits,  (2)  Springfield 
deposits,  (3)  Richmond  deposits. 

C  Middle  Western. — (i)  Aquia  deposits,  (2)  Farmville  deposits, 
from  Mount  Vernon  to  Fredericksburg. 

D  Western. — (i)  Potomac  deposits,  running  from  the  Potomac 
river  near  Point  of  Rocks  to  the  Wilderness.  (2)  Barlx)urs- 
ville  deposits,  (3)  James  River  deposits  (nciir  Scottsville),  (4) 
Danville  deposits,  (5)  Dan  River  deposits,  on  and  south  of 
the  N.  Carolina  line. 

Prof  Fontaine  calls  D  I  his  "  Nezc  Jersey "  belt,  D  3  his 
Buckingham  belt,  D  4  the  l\ttsylvania  belt,  C  2  (or  a  part  of  them) 
the  Prince  Edivard  belt,  B  3  and  a  part  of  A  i  the  Richmond 
belt,  the  southern  portion  of  A  I  the  Petersburg  belt,  which  Prof. 
Fontaine  describes  as  overlapping  the  Hanover  area  (1.  <*.,  the 
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northern  part  of  the  Richmond  belt  [?]),  whose  uppermost  beds 
pass  into  the  lowermost  of  the  Petersburg  belt;  and  finally  a 
seventh  belt  C  i  or  the  Fredericksburg  belt  The  area  (or  areas) 
covered  by  Mesozoic  near  Hicksford,  which  constitute  the  por- 
tions of  Mr.  Heinrich's  A  2,  Prof  Fontaine  does  not  name,  as  he 
acknowledges  that  he  has  not  visited  them. 

Mr.  Heinrich's  lucid  and  careful  observation  of  the  rocks 
which  follow  that  of  the  boundaries  of  his  belts,  cannot  be  too 
highly  commended.  They  are  classed  as  i,  Conglomerates;  2, 
Sandstones,  (a)  Psephites  or  Siliceous  and  Feldspathic,  and  (^ 
Psammites  or  argillaceous  matter  with  fine  siliceous  sand  and 
some  larger  grains  of  quartz ;  3,  Slates  and  Shales ;  4,  Lime- 
stones ;  5,  Coal,  {a)  bituminous,  (b)  carbonite,  (r)  natural  coke,  (d) 
semi-anthracite ;  6,  igneous  rocks ;  7,  accessory  minerals. 

The  following  six  pages  are  devoted  to  a  very  good  sketch  of 
the  general  geological  and  stratigraphical  characters  of  the  forma- 
tion, consisting  of  some  useful  information  as  to  areas  of 
drainc^e. 

This  third  division  of  his  subject  ends  with  a  succinct  descrip- 
tion of  the  results  of  diamond-drill  boring,  and  the  separation  of 
the  measures  pierced,  into  seven  groups.  This  is  an  exceedingly 
interesting  portion  of  the  paper,  each  division  is  so  clearly  dis- 
tinguished from  the  others  by  striking  characteristics  as  to  seize 
the  attention  of  the  reader,  who  is  too  apt  to  forget  that  he  sees 
so  clearly  because  he  is  looking  through  Mr.  Heinrich's  eyes. 

The  next  six  pages  are  given  up  to  a  detailed  lithological 
description  of  the  section  by  inches.  The  third  chapter  closes 
with  a  summary  of  the  results  of  investigation,  and  an  observa- 
tion (confirmed  by  the  study  of  the  measures  near  Dillsburg,  Pa.) 
that  the  largest  beds  of  trap,  more  frequently  followed  planes  of 
bedding  than  planes  of  cleavage.* 

The  fourth  division  of  his  subject  is  devoted  to  the  fossil 
remains  of  the  formation,  but  here  Mr.  Heinrich  confesses  his 
inability  to  do  justice  to  the  subject,  and  Prof  Fontaine's  informa- 
tion is  fuller  and  has  the  additional  advantage  of  his  own  excellent 
critical  judgment,  at  least  so  far  as  concerns  the  flora. 

The  fifth  and  last  division  of  Mr.  Heinrich's  report  regards  the 
economical  products  of  the  formation,  prominent  among  which, 
of  course,  is  the  coal.     Forty-nine  analyses  are  given  on  p.  42, 

*  Frazer's  Report.  CC,  Sec.  Geol.  Surv.  of  Pcnna. 
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about  equally  divided  between  the  north  and  south  sides  of  the 
James  river.  On  the  succeeding  page  six  analyses  are  given  of 
West  Virginia  coals,  and  three  from  the  Richmond  basin.  On  p. 
44  is  a  table  of  the  coal  shipped  from  the  basin  in  various  years, 
and  the  whole  concludes  with  a  comparative  table  of  the  total 
amounts  shipped  from  the  principal  basins  in  Pennsylvania  and 
Maryland,  and  from  the  Richmond  basin. 

The  illustrations  are  on  two  plates  ;  Plate  i  contains  a  map  of 
Virginia  and  part  cf  North  Carolina,  south  of  the  Potomac 
and  east  of  the  Blue  Ridge  with  the  lines  of  strike  of  the  four 
belts  into  which  the  author  has  thrown  the  formation.  The  areas 
of  drainage  are  well  marked  on  this  map,  and  the  Mcsozoic 
shaded. 

Plate  II  contains,  Fig.  I,  a  geological  section  of  the  bore  hole; 
Fig.  2,  a  section  of  the  beds  on  a  vertical  plane  perpendicular  to 
the  strike;  Fig.  3,  a  long  section  along  the  James  river  from 
Richmond  to  Scottsville,  showing  a  synclinal  between  the  western 
and  middle  western  Mcsozoic  belts,  a  synclinal  in  the  middle 
eastern,  and  a  probable  eroded  anticlinal  between  the  latter  and 
the  eastern,  where  the  rocks  seem  to  dip  under  newer  formations 
to  and  under  the  sea. 

In  this  connection  it  is  almost  a  pity  to  note  even  trifling  errors 
in  Mr.  Ileinrich's  paper.  These  are  not  confined  to  **  elliptic*' 
for  elliptical  (p.  7),  "  dolorite  "  for  dolerite  (pp.  17  and"37), 
square  acres  (p.  41),  and  other  similar  oversights  of  the  proof- 
reader in  correcting  the  text,  but  may  be  even  found  in  the  maps, 
as  in  **  Ezoic  **  for  Kozoic  (Plate  11  Fig.  3,  &c.).  It  was  to  be 
hoped  that  these  defects  would  have  been  corrected  in  the  vol- 
ume of  the  Transactions  of  the  Institute  of  Mining  Engineers,  in 
which  the  paper  appears. 

Prof,  Fontaine's  Paper. — After  his  grouping  of  the  outcrops  of 
the  Mesozoic  previously  given,  the  author  notices  a  deposit  of 
stones  which  plays  an  important  part  in  the  N\V.  They  are 
neither  conglomerate  nor  boulders.  Under  this  head  is  classed 
the  **  Potomac  Marble,"  which  is  all  of  limestone  fragments.  In 
the  Pittsylvania  belt,  however,  the  stones  are  the  product  of  the 
granite  and  azoic  rocks  lying  near. 

In  his  description  of  the  Richmond  basin,  Prof  Fontaine  has 
probably  been  led  into  error  by  Rogers  and  Lyell,  and  in  spite  of 
his  own  notes,  when  he  says,  "The  lower  series,  from  three  to 
five  hundred  feet  thick,  rests  immediately  on  the  granitoid  gneiss, 
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which  forms  the  floor  of  the  basin,    it  contains  all  the  coal  found 
in  the  field." 

Mr.  Heinrich's  careful  column  shows  the  lowest  coal  (not 
counting  occasional  bituminous  and  carbonaceous  slates  and 
sandstones)  is  found  at  571  feet  from  the  granite,  the  second  at 
600  feet,  the  third  and  fourth  at  655  feet. 

On  this  subject  Mr.  Heinrich's  remarks  (p.  35)  are  very  instruc- 
tive ;  for  evien  the  variable  distance  noticed  by  the  author  between 
the  granite  floor  and  the  coal  could  scarcely  account  for  so  great 
a  discrepancy.  The  faults  in  the  Midlothian  region  are  conceded 
by  all,  and  Mr.  Heinrich's  section  presents  a  very  rational  view 
of  them ;  but  why  "  borings  cannot  be  relied  upon  "  is  not  clear, 
though  of  course  their  value  as  guides'  decreases  as  the  distance 
to  the  desired  locality  increases.  One  would  suppose  that 
they  were   all   that   could   be   relied   upon. 

A  very  interesting  note  in  regard  to  certain  varieties  of  the 
Potsdam  strata,  connect  with  this  horizon  the  "  compact  vitreous 
quartzites  and  peculiar  sandstones  which  have  the  grains  of  sand 
imbedded  in  a  white,  non-plastic,  argillaceous  matter,"  occurring 
a  short  distance  above  Harper's  Ferry.  Such  rocks  are  indeed 
noticed  elsewhere  in  positions  entitling  them  to  be  considered 
Potsdam,  but  if  by  this  are  intended  the  quartz  fragments  imbed- 
ded in  crystalline  schist  which  make  the  high  bluffs  at  Harper's 
Ferry  on  the  Maryland  side  of  the  river,  it  is  most  interesting  to 
note  that  they  are  strikingly  similar  to  a  great  series  composing 
the  middle  and  western  portions  of  the  South  mountain  in  Penn- 
sylvania underlying  the  Orthofelsites  and  schists  of  probable  Hu- 
ronian  age.  Neither  is  the  Scolithtis  a  sure  guide  to  the  age  of 
Potsdam  in  the  opinion  of  all  geologists. 

The  clay  deposits  and'their  supposed  origin  in  "  marshes  within 
the  Azoic  area  swept  away  in  a  general  and  extensive  erosion," 
present  certainly  a  new  if  somewhat  hazardous  line  of  dynamo- 
geological  speculation,  as  also  does  the  evident  leaning  of  the 
writer  towards  a  glacial  movement  to  account  for  deposits  of 
schists,  granites,  &c.,  on  grit.  It  is  noteworthy  that  Prof.  Fon- 
taine, Mr.  Russell  and  others,  each  from  his  independent  line  of 
argument,  arrives  at  the  probability  of  a  series  of  shallow  and 
marshy  beds  to  the  south  of  the  Mesozoic  belts. 

But  the  most  novel  explanation  of  the  paucity  of  animal  life  in 
the  Trias  and  Jura  is  that  which  supposes  this  time  to  have  been 
one  of  great  cold,  when  a  huge  ice  sheet  was  advancing  eastward 
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from  the  Blue  Ridge,  and  its  streams  were  feeding  the  Mesozoic 
areas.  The  ferns,  cycads,  &c.,  were  furnished  with  a  mild 
equable  and  moist  climate  by  fogs  from  the  Gulf  Winds. 

In  this  part  of  his  argument  it  is  difficult  to  follow  the  author, 
who  would  produce  the  glaciers  by  the  cold  winds  sweeping  east 
and  north-east  unchecked  from  the  Pacific,  while  an  "  immense 
gro>iith  of  coniferous  trees  covered  the  hills." 

The  problems  with  which  Prof  Fontaine  closes  his  paper,  as  to 
whether  some  of  the  drift  in  the  northern  States  attributed  to  the 
Glacial  period  may  not  be  much  older ;  and  whether  there  may 
not  be  drift  deposits  around  the  southern  prolongation  of  the 
Appalachian  chain,  thus  carrying  an  ice  period  into  the  far  South 
to  meet  that  of  Prof  Agassiz  in  Brazil,  are,  as  he  says,  well  worth 
the  attention  of  geologists. 

In  this  paper  the  main  points  of  interest  arc  his  belt  of  stones 
in  the  north-west  and  under  the  Catoctin  range ;  his  criticism  of 
Schimpcr*s  determination  of  Equisctum  rogersii,  and  his  associa- 
tion of  the  ferns  with  the  "  Rhietic  "  beds,  or  their  contempora- 
ries, his  establishing  the  drift  matter  of  Azoic  fragments  in  clay 
as  passing  under  the  Cretaceous  in  Maryland,  and  his  conclusions 
as  to  the  great  eroding  action  of  a  glacier  previous  to  or  coinci- 
dent with  the  laying  down  of  this  drift. 

Mr,  Riisscirs  Paper, — This  is  concerned  nominally  with  the 
New  Jersey  Triassic,  but  includes  observations  on  the  New 
England  and  British  American  Trias  as  well.  These  rocks  and 
the  protecting  action  of  their  traps  in  the  bay  of  I^'undy  are  first 
considered,  and  the  tidal  action  on  the  soft  muds  is  afterwards 
referred  to  as  a  good  example  of  the  kind  of  action  which  pro- 
duced these  soft  ripple-marked  shales. 

In  endeavoring  to  give,  from  a  few  localities  in  New  Jersey,  a 
general  idea  of  the  characters  of  these  shales  and  sandstones,  it 
must  be  confessed  that  either  their  variety  is  singularly  curtailed 
on  the  crossing  of  the  Delaware  into  New  Jersey,  or  many  of 
the  diverse  representatives  mentioned  by  Messrs.  PVazer,  Heinrich 
and  Fontaine  must  here  be  cla«^sed  under  the  same  names. 

Note  A  refers  to  a  sont/i-Zi'ts/wan/  dip  of  the  Trias  just  east  of 
the  Blue  Rid^e  in  Virginia.  Fontaine  gives  this  dip  of  his  **  New 
Jersey  belt  "  as  north-west,  while  Heiiiricli's  section  makes  it 
east  or  south-east. 

An  italicised  paragraph  seems  to  claim  novelty  for  the  conclu- 
sion to  be  drawn  from  the  fact  that  in  New  England  the  dip  of 
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the  Trias  was  south-east,  in  New  Jersey  north-west,  while  in  Vir- 
ginia and  North  Carolina  the  flexed  structure  was  apparent. 

This  is  more  definitely  stated  on  p.  ii,  where  by  the  aid  of  a 
diagram  it  is  insisted  that  the  Triassic  beds  in  New  Jersey  and 
Connecticut  are  but  flanks  of  a  great  arch,  the  upper  portions  of 
which  have  been  removed  by  denudation.  The  lithological 
evidence  which  the  writer  has  accumulated  in  favor  of  this  old 
view  must  be  considered  of  value.  Mr.  Heinrich  enunciates  the 
same  view,  pp.  22  and  23,  but  on  the  ground  of  supposed  analogy 
between  the  James  and  Hudson  rivers,  and  indeed  this  structure 
has  been  accepted,  if  not  with  the  foundation  which  Mr.  Russell 
now  gives  to  it,  by  many  geologists  from  the  date  of  the  first 
Geological  Surveys  of  New  York  and  Pennsylvania  to  the  present 
time. 

Apropos  of  the  writer*s  views  of  the  possible  agency  of  the  traps 
as  lines  of  displacement,  it  is  worth  observing  that  the  largest  and 
strongest  dykes  are  found  by  Frazer  (Report  CC,  Second  Geol. 
Surv.  of  Penna.,  p.  325),  and  Heinrich,  to  follow  planes  of  cleav- 
age. This  fact,  as  stated  in  the  first  part  of  the  above,  is  proof  that 
no  large  amount  of  displacement  took  place,  since  the  strata  them- 
selves and  other  beds  of  trap  parallel  with  the  bedding,  which 
pursue  one  direction,  and  those  cleavage  dykes,  are  as  so  many 
keys  to  structure,  for  fio  displacement  of  beds  could  take  place 
without  displacing  these.  Rogers'  theory  of  the  apparent  great 
accumulation  of  the  Mesozoic  beds  is  not  quite  correctly  stated, 
p.  9  (See  note  on  this  subject  in  Frazcr*s  Position  of  Am.  New 
Red,  &c.,  p.  5). 

The  supposition  that  the  conglomerate  was  derived  from  the 
accumulation  of  pebbles  at  the  mouths  of  rivers,  is  not  borne  out 
by  observations  of  this  characteristic  rock  along  the  western 
border  of  the  Trias  in  Pennsylvania,  for  it  is  uniform  in  character 
for  long  distances,  and  according  to  Fontaine,  the  most  abundant 
stones  in  Virginia  could  not  have  come  from  a  point  further  south 
than  the  Lower  Silurian  of  Pennsylvania. 

The  two  authors.  Prof.  Fontaine  and  Mr.  Russell,  unite  in  their 
belief  that  the  Triassic  conglomerate  is  an  important  landmark  in 
the  formation,  but  they  ascribe  its  origin  to  very  different  causes. 
Whereas  the  former  imagines  it  to  have  been  carried  to  its  pres- 
ent position  on  ice  rafts,  the  latter  ascribes  it  to  the  deposition  of 
numerous  river  mouths  pouring  out  into  the  sound  in  which  the 
rocks  of  this  age  were  being  laid  down. 
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The  text  .iccompanying  diagram,  p.  16,  is  not  clear,  and  there- 
fore cannot  be  criticised.  The  conglomerates  of  Maryland  and 
Pennsylvania  do  seem  to  mark  two  horizons  near  the  upper  and 
lower  parts  of  the  New  Red  series. 

Another  oversight  is  the  assertion  that  the  bold  line  of  bluffs 
composed  of  cr>'stalline  schists  can  be  followed  to  a  distance  from 
Stony  Point,  N.  Y,,  towards  Virginia,  sufficiently  far  to  account 
for  the  conglomerate  of  that  edge  as  its  shore  deposit.  Over  long 
stretches  of  this  intervening  distance  the  only  high  ground  is 
made  of  these  coarse  and  hard  beds. 

In  the  summar)'  of  reasons  for  accepting  the  theory  of  unit)' 
between  the  New  England  and  New  Jersey  Mesozoic,  considera- 
tions Nos.  3  and  4  seem  to  be  new  and  valuable.  No.  i  is  valua- 
ble. No.  2  if  true  of  New  Jersey  is  not  so  in  Pennsylvania, 
where  on  the  very  eastern  margin  of  these  beds,  in  York  county 
(as  on  the  western),  the  rock  is  a  conglomerate  (See  Report  C, 
Second  Geol.  Surv.  of  Pcnna.,  and  CC  Ibid^  p.  264.  Section  6. 
Frazcr).  No.  5  on  the  continuity  of  elevated  ground,  if  well 
founded  from  Hudson  river  to  New  England,  is  not  so  for  the 
entire  course  south-west. 

In  the  discussion  of  the  eruptive  rocks  Mr.  Russell  makes  a 
very  interesting  point  in  regard  to  the  crescent  shape  of  the  out- 
bursts of  trap  in  the  New  England  and  New  Jersey  Trias.  In  the 
former  the  horns  of  the  crescents  turn  eastward,  while  the  con- 
vex side  is  towards  the  west,  whereas  in  the  New  Jersey  .series 
this  order  is  reversed. 

But  it  is  evident  that  the  trap  rocks  of  New  Jersey  must  differ 
materially  from  those  in  Pennsylvania,  and  also  in  Connecticut, 
because  he  states  that  "  they  are  usually  composed  of  an  intimate 
combination  "  {sic)  **  with  some  form  of  feldspar."  They  very  rarely 
contain  any  hornblende  elsewhere,  and  in  the  large  collection  of 
tnq)s  from  Pennsylvania  there  are  but  one  or  two,  and  these  from 
exceptional  localities  in  which  hornblende  has  been  detected. 
Another  difference  lies  in  the  fact  that  it  is  not  difficult  to  find  the 
junction  of  the  trap  with  the  shales  and  sandstones  that  underlie 
them.  In  Pennsylvania  this  is  always  difficult  and  sometimes 
impossible. 

Mr.  Russell  expresses  the  same  view  of  the  effect  of  a  sinking 
of  the  floor,  or  what  is  the  same  thing,  a  rising  of  the  eastern 
margin  of  the  Mesozoic  area,  as  that  given  in  CC.  2d  G.  S.  of  Pa.. 
pp.  269  and  271. 


292  Unsymnuiric  Arraw-Heads  and  Allied  FortHS.       [May, 

Page  28,  he  under-estimates  the  amount  of  thickness  of  rocks 
with  which  he  has  to  deal  if  he  employ  the  "  usual  manner  "  of 
calculating  it,  for  Rogers'  and  Frazer's  sections  of  the  New  Red 
in  Pennsylvania  make  the  total  thickness  51,000  feet. 

It  is  interesting  in  Note  B  to  find  Mr.  Russell  also  testifying  to 
the  probable  high  and  swampy  character  of  the  southern  end  of 
the  Triassic  estuaries. 

Taking  the  papers  together,  we  cannot  fail  to  recognize  that 
they  form  a  very  valuable  and  suggestive  arsenal  from  which  to 
draw  weapons  to  renew  the  old  attack  on  the  New  Red. 


■:o:- 


ON   UNSYMMETRIC  ARROW-HEADS    AND    ALLIED 

FORMS. 

BY  S.  S.  HALDEMAN. 

ALTHOUGH  most  stone  arrow-heads  have  a  symmetric  out- 
line, a  large  collection  will  generally  present  variations  which 
may  be  due  to  unsuitable  material,  to  want  of  skill  in  the  work- 
man, to  a  love  of  variety,  to  intentional  adaptation  to  a  purpose, 
or  to  the  consideration  that  a  single  barb  might  be  sufficient. 
Love  of  ornament  appears  in  the  use  of  paint,*  and  in  the  selec- 
tion of  finely  colored  jasper  and  chalcedony  for  implements. 

While  irregularities  would  interfere  with  the  function  of  arrows, 
all  these  objects  are  not  to  be  regarded  as  arrow-heads,  some  of 
the  larger  kinds  being  for  spears,  while  others  are  probably 
borers  (Fig.  4),  scrapers  (Fig.  10)  and  knives  (Fig.  8).  As  in 
civilized  life,  the  workman  whose  kit  is  limited  must  make  one 
implement  serve  the  purposes  of  several.  In  fact,  the  enterprising 
explorer.  Major  J.  W.  Powell,  brought  from  the  Rio  Virgen  small 
knives  of  what  would  be  regarded  as  arrow-heads  if  found 
detached,  but  which  were  fastened  (with  the  gum  oi  Larrea  ntexi- 
cand)  in  a  notch  in  the  end  of  a  round  wooden  handle  (see  Fig. 
I,  p.  2,  in  Rau's  Archaeol.  Collections  of  the  National  Museum). 

The  want  of  symmetry  may  be  in  the  form  of  the  body  (Figs. 
*i  3>  4»  8),  in  the  shape  and  inequality  of  the  barbs  (Figs.  7,  1 1), 
and  in  the  slight  indication,  or  the  absence  of  one  of  the  barbs 
(Figs.  2,  5,  6,  8,  9). 

A  barb  may  be  accidentally  broken  off  during  or  after  making, 

^  I  have  an  arrow- head  from  Tennessee,  one  side  of  which  is  painted  with  a  fer- 
ruginous red  color. 
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as  shown  in  many  examples  where  the  surface  of  fracture  remains. 
In  others,  the  unarmed  side  is  finished  uniformly,  as  in  Fig.  9, 
where  the  simple  edge  runs  from  base  to  point,  but  we  may  infer 
that  a  workman  would  economize  a  broken  specimen  by  shaping 
it  anew,  as  basal  and  terminal  halves  are  turned  into  scrapers. 

Want  of  symmetry  in  the  barbs  occurs  in  the  short  sub-trian- 
gular forms  (Fig.  11)  which  are  often  of  large  size,  with  one 
prominent  barb — forms  probably  intended  for  fish-gigs. 

Mr.  Ch.  C.  Jones  (Antiquities,  p.  266-7)  does  not  figure  abnor- 
mal forms,  which  he  regards  "  as  examples  rather  of  misfortune 
than  of  original  design."  But  even  failures  are  worthy  of  record, 
and  some  of  the  forms  may  have  been  adapted  to  a  purpose. 

Figs.  I,  2,  4,  5,  6,  East  Tennessee  (L.  and  F.  A.  Stratton);  Fig. 
3,  an  obtuse-angled  triangular  form,  with  all  the  edges  sharp ;  the 
base  or  shortest  side  in  some  specimens  slightly  convex ;  prob- 
ably knives  and  scrapers ;  white  quartz ;  Chester  county.  Pa.  (H. 
R.  Kervey);  in  the  one  figure  the  base  is  longer  than  usual.  Fig. 
5  resembles  an  equilateral  form,  in  one  side  of  which  an  indenta- 
tion had  been  made  to  adapt  it  for  scraping,  or  for  tying  it  to  a 
handle ;  black  flint.  Fig.  7,  Liberty  county  Ga,  (Dr.  J.  L.  Le 
Conte.)  Fig.  8,  Pennsylvania  (?).  Fig.  9,  Arkansas  (?).  Fig.  10, 
Bainbridge,  Lancaster  county.  Pa.  (F.  G.  Galbraith) ;  the  longest 
edge  is  dulled  and  smoothed  by  use,  as  if  in  polishing  or  scraping 
the  inside  of  earthenware.  Fig.  ii,  Tallahassee,  Fla. ;  white 
semi-opal  (C  N.  Haldeman).  The  figures  are  of  the  size  of  the 
originals. 

:o: 

EXAMINATION  OF   INDIAN    GRAVES    IN    CHESTER 

COUNTY,  PENNSYLVANIA. 

BY  EDWIN  A.  BARBER. 

iJN  the  year  1824  there  appeared  in  the  Village  Record,  at  West 
1  Chester,  then  edited  by  Charles  Miner,  Esq.,  a  long  and 
elaborate  series  of  communications  written,  evidently,  after 
careful  research  and  personal  inquiry,  by  Joseph  J.  Lewis, 
Esq.,  then  a  young  law-student,  and  now  one  of  the  most 
distinguished   members   of   the   bar  of   Chester  County."^     In 

1  Historical  Collections  of  the  State  of  Pennsylvania.    By  Sherman  Day.    PhUa., 
1843.     Page  207. 
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one  of  these  communications  the  following  paragraph  appeared  : 
••  There  is  a  place  near  the  Brandywinc,  on  the  farm  of  Mr.  Mar- 
shall, where  there  are  y^  a  number  of  Indian  graves  that  the 
owner  of  the  ground  has  never  suffered  to  be  violated.  One  of 
them,  probably  a  chief's,  is  particularly  distinguished  by  a  head 
and  foot  stone."* 

Having  recently  obtained  [x^rmission  from  the  present  owner 
of  the  property,  Mr.  Caleb  Marshall,  some  of  the  members  of  the 
Philosophical  Society  of  West  Chester,  on  the  i6th  of  November. 
1878,  proceeded  to  investigate  these  graves.  The  burial-ground 
is  situated  in  a  group  of  hickor>'  and  oak  trees  on  a  prominent 
knoll  some  three  hundred  yards  to  the  north  of  the  west  branch 
of  the  Brandywine  or  Minquas  creek,  formerly  known  to  the 
Indians  as  the  Suspecough,  "  The  Indians  upon  the  Brandywine 
had  a  reser\'ed  right  (as  said  James  Logan  in  his  letter  of  1731) 
to  retain  themselves  a  mile  in  breadth  on  both  sides  of  one  of  the 
branches  of  it,  up  to  its  source.*** 

The  exploring  party  found  traces  of  .it  least  thirty  graves, 
indicated  by  shallow  depressions,  but  originally  there  was  a  much 
larger  number,  as  Mr.  Marshall  asserts  that  the  plough  has  been 
gradually  encroaching  upon  the  cemetery,  all  signs  of  many  of 
the  graves  h«iving  been  entirely  obliterated.  The  portion  yet 
protected  by  the  receding  grove,  however,  has  never  been  dis- 
turbed. 

Four  of  these  burial  places  were  opened,  with  the  following 
results :  In  the  first  grave,  at  the  depth  of  three  feet  was  found 
a  skeleton  stretched  at  full  length  on  the  back,  from  east  to  west, 
the  face  turned  toward  the  north-west,  the  arms  extended  close  to 
the  body.  Around  the  neck  were  nineteen  spherical,  (){)aque, 
milky-white,  Venetian  beads,  each  about  an  inch  in  diameter. 
These  glass  beads  are  similar  to  some  found  in  Northumberland 
county  and  other  portions  of  the  State,  and  had  undoubtedly  been 
supplied  to  the  Indians  by  the  early  settlers.  This  grave  was 
filled  with  the  prevailing  red  clay  of  the  surrounding  country  and 
was  exceedingly  stony  and  loosely  packed.  The  skeleton  rested 
on  a  rude  floor  of  rock. 

In  the  second  grave  another  skeleton  was  unearthed,  at  the 
depth  of  three  and  a  half  feet,  having  the  same  orientation  a^ 

'  lb.,  p.  208. 

'  Watscm**  AniKiK  iT  riiil.i-lcYhi-.  ^'•'•.  ''.  !'•  i6o, 
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number  one,  but  lying  on  the  left  side,  with  the  face  turned 
upwards.  Associated  with  the  skeleton  were  the  following  arti- 
cles :  Around  the  neck  was  found  a  large  number  of  European 
beads,  consisting  of  ten-sided  amber-colored  glass  beads  the  size 
of  a  large  pea,  and  quantities  of  small  cylindrical  Venetian  beads 
colored  white  and  blue.  Three  objects  of  aboriginal  workman- 
ship were  also  found  in  this  grave,  consisting  of  two  finely  chipped 
gun-flints  and  a  highly  polished  flat  elliptical  stone  of  a  dark 
color,  three  inches  in  length.  These  were  the  only  articles  of 
native  manufacture  found  in  any  of  the  graves.  A  quantity  of  a 
red  clayey  substance  resembling  paint  occurred  in  this  grave, 
which  in  all  probability  had  been  employed  by  the  Indians  in 
personal  decorations.  Close  to  the  right  hand  of  the  body  were 
found  two  European  white  clay-pipes  of  a  pattern  employed 
during  the  seventeenth  century ;  on  the  bowls  the  maker's  stamp 
(R  T)  was  impressed.^  Around  the  skeleton  were  found  thirteen 
wrought-iron  nails,  two  to  three  inches  in  length,  much  corroded, 
with  fragments  of  decayed  wood  adhering  to  them.  The  body 
had  evidently  been  enclosed  in  a  wooden  box. 

In  the  third  grave,  three  feet  nine  inches  below  the  surface, 
were  found  a  skull  and  portions  of  bones  much  decomposed,  the 
body  extended  on  the  back,  face  up,  head  toward  the  east,  as  in 
the  preceding  cases.  In  this  grave  nothing  was  found  associated 
with  the  skeleton  save  a  single  coffin  nail. 

Grave  number  foi^r  revealed  nothing  but  some  fragmentary 
bones. 

Mr.  Marshall  states  that  a  couple  of  stones  years  ago  were 
found  on  the  surface  of  the  burial-ground,  which  were  covered 
with  pictorial  etchings.    These  were  doubtless  the  same  alluded 

^  In  the  beginning  and  middle  of  the  seventeenth  century,  pipes  were  made  by 
various  makers  in  the  vicinity  of  Bath,  England.  Amongst  these  was  Richard 
Tyler,  and  the  initials  R.  T.  in  all  probability  were  impressed  at  his  manufactory. 
We  can,  therefore,  with  some  degree  of  certainty  assign  to  these  pipes  an  approxi- 
mate dale.  The  earlier  British  pipes,  sometimes  called  "  Elfin  "  or  "  Fairy  Pipes," 
and  by  some  antiquaries  attributed  to  the  Romans^  made,  however,  in  the  reign  of 
Elizabeth,  frequently  possessed  the  initials  of  the  makers'  names  on  the  bases  of  the 
Hat  spurs  which  characterized  them.  These  were  gradually  superseded  by  pipes 
with  elongated  bowls,  in  which  the  spurs  or  heels  were  pointed  or  entirely  absent. 
The  more  recent  English  pipes  of  the  last  century  or  thereabouts  had  the  names  of 
the  makers  stamped  on  the  stems.  The  examples  in  question  are  of  the  elongated 
pattern,  minus  the  heel,  with  the  initials  staniped  in  the  haivls.  The  stems  have  been 
broken  off  about  six  inches  from  the  bowls,  having  been  originally  longer.  They 
were  brought  to  this  country  by  the  earlier  settlers  and  traded  to  the  Indians. 
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to  by  Mr.  Lewis,  and  in  all  probability  marked  the  resting-place 
of  some  distinguished  man  of  the  tribe.  Unfortunately  they 
were  removed  and  carelessly  thrown  into  the  public  road  some 
time  ago,  where  they  probably  remain  to  this  day  imbedded  in 
the  soil.  The  exact  location  of  these  interesting  relics,  however, 
can  only  be  surmised,  and  in  all  probability  they  will  never  be 
recovered.  Indian  Hannah,  the  last  of  this  branch  of  the  I^^nni 
Lenape,  died  in  the  neighborhood,  at  the  Chester  county  alms- 
house, in  the  year  1803.  The  graves  above  described  resemble, 
in  many  features,  others  opened  near  the  Delaware  Water  Gap, 
a  few  years  ago.  The  skeletons  in  the  latter  lay  at  a  depth  of 
two  and  a  half  to  three  feet  and  were  extended  from  east  to  west, 
some  of  them  being  enclosed  in  rude  stone  coffins.  The  contents 
were  also  similar,  consisting  for  the  most  part  of  objects  of  Euro- 
pean manufacture.  In  Venango  county  also,  in  the  vicinity  of 
Franklin,  a  number  of  Indian  tombs  have  been  opened,  in  which 
were  found  remnants  of  fire-arms  and  copper  and  iron  implements. 

Skeletons. — ^The  bones  found  in  grave  number  one  were  much 
decayed,  and  consisted  of  skull,  one  humerus,  both  ilia,  femora, 
tibiae  and  fibulae,  besides  some  of  the  vertebral  joints  and  finger 
bones  with  decayed  fragments  of  ribs.  The  femur,  allowing  for 
the  decay  of  the  extremities,  measured  eighteen  and  a  half  inches 
in  length,  from  the  upper  edge  of  the  head  to  the  base  of  the 
inner  condyle.  Grave  number  two  produced,  besides  the  cranium, 
a  few  of  the  long  hones,  very  much  decayed.  The  third  grave 
contained  simply  the  skull  and  some  small  fragments  of  bones. 
The  fourth  grave  had  evidently  been  exhumed  at  some  pre- 
vious time,  as  the  few  broken  portions  of  bones  it  revealed  were 
much  displaced.  About  twenty-five  years  ago  two  of  these  tombs 
were  opened  in  the  night  by  a  party  of  relic  hunters,  and  in  all 
probability  this  was  one  of  those  which  had  been  disturbed. 

Crania. — The  following  brief  description  of  the  skulls,  taken 
from  notes  hastily  jotted  down  in  tlie  field,  will  convey  a  general 
idea  of  their  main  characteristics,  but  I  hope  shortly  to  prepare  a 
more  exact  description  of  them,  as  they  are  at  the  present  moment 
not  accessible  to  me.  Skull  number  one  is  somewhat  prognathous ; 
teeth  normal  and  excellently  preserved,  but  the  crowns,  especially 
of  the  molars,  are  much  worn  by  the  use,  probably,  of  maize.  The 
general  appearance  and  massiveness  of  the  cranium  would  indi- 
cate that  the  subject  was  an  adult  male.     Skull  number  two  ex- 
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hibits  a  marked  prognathism,  though  the  superior  maxillary  was 
lost  in  its  exhumation.  The  lower  jaw  is  exceedingly  massive, 
the  teeth  abnormal  and  number  but  eleven,  the  eruption  of  the 
last  molar  on  either  side  having  never  occurred.  The  skull  evi- 
dently belonged  to  a  young  warrior,  and  probably  one  of  some 
celebrity,  as  the  elaborate  decoration  of  his  grave  would  denote. 
Skull  number  three  is  probably  that  of  a  female.  The  walls 
are  more  fragile  and  show  smoother  surfaces  than  the  former. 
Besides  this,  there  was  nothing  of  personal  adornment  found  in 
the  grave.  This  was  the  most  perfectly  preserved  cranium  of  the 
series.  The  number  of  teeth  in  both  jaws  is  complete.  The  skull 
is  decidedly  asymmetrical ;  viewed  from  above,  the  compression 
is  seen  to  be  on  the  right  side,  but  this  deformation  is  undoubt- 
edly accidental.  It  presents  a  more  orthognathous  form  than  the 
two  preceding. 

The  late  Anders  Retzius,  of  Stockholm,  who  devoted  much  at- 
tention to  the  study  of  the  craniology  of  the  American  tribes, 
classes  the  Algonquins  and  Iroquois  with  the  dolicocephali  or  long- 
heads. This  point,  however,  cannot  be  satisfactorily  determined 
until  sufficient  material  be  collected  for  more  extensive  measure- 
ments. The  few  Lenni  Lenape  skulls  which  have  thus  far  been 
recovered,  present  such  variable  features  that  a  general  average 
of  a  large  number  must  be  obtained  before  we  can  arrive  at  any 
satisfactory  results.  There  are  some  ethnologists  who  place  the 
modern  Indian  tribes  of  America  with  the  brachycephalic  or 
short-headed  class.  It  is  exceedingly  desirable,  for  the  purpose 
of  comparison,  that  every  opportunity  be  embraced  for  obtaining 
and  preserving  the  skulls  of  this  tribe,  as  in  a  comparatively  short 
time  all  traces  of  them  will  have  irrevocably  disappeared. 

The  discoveries  in  these  graves  go  to  prove  that  the  inmates 
were  among  the  last  of  their  tribe  who  lingered  on  the  banks  of 
their  dearly  loved  strciam,  ere  the  remnants  of  their  people  gath- 
ered themselves  together  and  sadly  wended  their  way  westward. 
They  had  adopted,  to  a  considerable  extent,  both  in  their  manner 
of  living  and  the  disposal  of  their  dead,  the  customs  of  the  whites, 
with  whom  they  had  been  thrown  into  contact  for  a  number  of 
years.  The  local  legends  and  memories  of  the  oldest  inhabitants 
ascribe  to  these  graves  an  age  of  about  a  century  and  a  half, 
though  some  of  them  may  be  much  more  recent,  as  it  is  not 
probable  that  the  entire  number  of  interments  were  even  approxi- 
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matcly  synchronal.  Wc  find  that  the  method  of  inhumation 
practiced  by  this  local  clan  or  branch  of  the  tribe  did  not  differ 
materially  from  that  of  other  divisions  situated  in  other  ]K)rtions 
of  the  State.  The  bodies  were  generally  extended  at  full  length 
from  east  to  west,  sometimes  encased  in  rude  stone  cists,  but 
more  frequent')'  laid  to  rest  with  no  covering  except  the  vest- 
ments which  had  been  worn  in  life.  Occasionally,  as  we  have 
seen,  under  the  influence  of  civilization,  the  departed  were  encased 
in  wooden  coffins,  furnished  the  tribe  undoubtedly  by  their 
European  neighbors. 


•:o:- 


NOTKS  ON  SOME  FISHES  OF  THE   COAST  OF  CALI- 

FORNIA.     No.  I. 

BY  W.  N.  LOCKIXGTON. 

THE  accompanying  notes  are  chiefly  the  result  of  periodical 
visits  paid  to  the  markets  of  San  Francisco  during  the  months 
of  October,  November  and  December,  with  the  object  of  ascer- 
taining the  comparative  abundance  of  the  various  species,  the 
localities  where  they  are  taken,  their  value  as  articles  of  food, 
etc.,  etc. 

No  attempt  at  classification  is  made,  and  in  the  generic  names 
I  have  in  most  cases  followed  Giinther,  with  whose  works  I  am 
better  acquainted  than  with  those  of  Gill.  Sania  is  substituted 
for  Pelaifiys,  which  is  also  the  title  of  a  genus  of  Hydrophoid 
snakes,  and  Prof  Jordan  informs  me  that  the  snakes  have  a  prior 
right  to  it. 

The  icthyolog}'  cf  the  Pacific  coast  of  North  America  is  as  yet 
far  from  being  fully  worked  out ;  in  many  cases  there  is  consider- 
able confusion  of  names,  and  little  is  known  respecting  the  food, 
habits,  spawning  season,  &c..  of  most  of  the  species. 

Several  rare  and  some  probably  new  fishes  have  been  brought 
to  the  markets  this  year,  principally  because  the  fishermen  use 
trawl-nets  to  a  greater  extent,  and  trawl  to  a  greater  depth  than 
they  were  previously  accustomed  to  do. 

Ambloplitt's  intcrrttptus  Grd.  Siicramento  River  Perch. — This 
species  is  abundant  along  the  lower  course  of  the  Sacramento 
and  Sim  Joaquin  rivers,  and  in  all  the  branches  of  those  rivers 
that  permeate  the  lowlands;  and  forms  an   imptjrtant  article  of 
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food  not  only  to  the  white  inhabitants  of  the  district,  but 
uUo  to  the  Chinese,  who  are  particularly  fond  of  it,  catch  it 
in  immense  numbers  and  forward  it  to  their  countrymen  along  the 
railroad  as  far  as  the  boundary  of  the  State,  or  even  beyond  it.  It  is 
usually  taken  in  fyke-nets,  which  are  most  effective  engines  of 
destruction.  It  is  occasionally  brought  to  the  markets  of  San 
Francisco,  but  has  not  been  at  all  common  there  during  the 
months  of  October,  November  and  December.  It  is  a  very  good 
fish  for  the  table,  unless  taken  in  sloughs  that  by  the  falling  of 
the  water  have  become  disconnected  with  the  river. 

Anoplopoma  fimbria  (Pallas)  Ayres,  Candle-fish. — ^This  species 
is  very  rare  in  the  markets  of  San  Francisco,  but  appears  to  have 
been  more  abundant  this  year  than  at  any  previous  period. 

Dr.  W.  O.  Ayres  (Proc.  Cal.  Acad.,  1859)  states  that  in  his  time 
stragglers  only  occurred  in  the  markets ;  and  the  fish-mongers 
call  it  a  **  new  "  fish,  and  declare  they  have  never  seen  it  before. 
Dr.  Ayres  gives  the  number  of  rays  in  the  first  dorsal  as  twenty- 
three,  but  I  can  only  find  twenty-one  in  the  specimens  I  have 
examined.  Probably  the  number  varies  slightly.  The  outline 
figure  in  the  Proc.  Cal.  Ac.  Vol.  i,  1859,  shows  twenty-two.  The 
tail  is  much  more  deeply  emarginate  than  is  shown  in  the  figure, 
as  the  central  rays  are  only  about  half  as  long  as  the  outer  ones. 
Most  of  the  individuals  brought  to  the  markets  this  year  were 
not  over  ten  inches  in  length,  but  Dr.  Ayres  states  that  he  saw 
one  that  measured  eighteen  inches.  The  fishermen  call  this  spe- 
cies candle-fish,  but  whether  on  account  of  its  oiliness,  of  its 
length  and  slenderness,  or  of  a  fancied  resemblance  to  the  spe- 
cies called  candle-fish  in  Oregon  and  northward  I  cannot  tell. 
The  last-named  candle-fish  {Ammodytes  pcrsonatus  Grd.)  is  not  at 
all  nearly  related  to  the  present  species,  but  belongs  to  the  Oph- 
idiidcey  a  tribe  approaching  the  eels  in  many  particulars ;  it  is  so  oily 
that  it  is  said  that  the  Indians  make  their  candles  by  pulling  their 
yarn  through  its  flesh.  Since  October  A,  fimbria  has  not  occur- 
red in  the  markets,  but  it  is  not  unlikelv  that  the  severe  weather 
which  prevents  the  fishermen  from  trawling  is  the  cause  of  this. 

Ophiodon  elongatus  Gir.,  Green  Rock  Cod. — This  is  one  of  the 
largest  and  commonest  of  our  marketable  fishes,  frequently  attaining 
a  length  of  over  three  feet ;  and  is  usually  in  great  part  of  a  lively 
green  color,  spotted  or  clouded  with  light  brown.  But  the  color- 
ation of  the  adults  varies  greatly,  the  brown  markings  sometimes 
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cover  almost  the  entire  fish,  and  diflerent  shades  of  brown  occur 
in  the  same  individual.  The  young  is  spotted  with  round  spots 
of  a  light  yellowish-brown,  and  it  was  to  the  young  that  the  name 
OphiodoH  elongatus  was  originally  given  by  Girard,  who  described 
the  adult  with  the  title  of  Oplopoma  pantherinum,  O,  elongatus  was 
said  to  have  a  continuous  dorsal  with  twenty-seven  spines,  and 
no  membranous  flap  upon  the  forehead ;  while  OpL  pttntherinum  was 
characterized  by  two  separate  dorsals,  the  first  with  twenty-five 
spines,  and  by  the  presence  of  a  membranous  flap. 

Dr.  Steindachner  corrects  this  error  [Icthyologisdu  Beitfdge,  No. 
Ill),  and  proves  that  the  continuous  dorsal  and  membranous  flap 
are  characters  of  the  species. 

The  correct  number  of  spines  is  t\vcnty-seven,  but  the  adult 
frequently  comes  to  market  in  a  dilapidated  condition,  with  the 
spines  torn  apart  from  each  other,  or  even  broken  away,  and  it  is 
most  probable  that  Girard  described  his  O,  pantherinum  from  such 
a  mutilated  specimen.  Young  and  half  grown  individuals  are 
common  in  the  bay  of  San  Francisco,  but  the  larger  examples  are 
taken  in  tolerably  deep  water  outside  the  bay,  especially  in  the 
vicinity  of  the  Faralloncs.  A  large  individual  that  I  measured 
as  it  lay  upon  the  stall  was  three  feet  two  inches  long.  Stein- 
dachner gives  the  range  of  this  species  as  fi-om  Sitka  to 
Monterey. 

Chirus  constellatus  Grd.,  and  C,  guttatus  Grd. — These  species 
have  been  brought  to  market  regularly,  though  not  in  great  num- 
bers, throughout  the  three  months  under  review,  and  indeed 
appear  to  be  always  in  season.  Those  brought  to  market  arc 
usually  taken  in  the  bay. 

Scorpanichthys  marmoratus  Grd.,  the  large  red  sculpin. — 
Despite  the  absence  of  scales  upon  its  body,  this  species  is  com- 
monly st>'led  a  rock  cod.  While  its  nearest  relations,  the  smaller 
sculpins,  or  catfish,  as  they  are  often  called  here,  are  thrown  away 
by  the  fishermen,  this  large  sculpin  is  allowed  a  place  among  our 
food  fishes.  A  priori  one  would  expect  the  other  sculpins  to  be 
good  food,  and  I  am  assured  by  those  who  have  tried  them  that 
they  are;  all  they  need  is  skinning  before  cooking. 

Sebastes  fasciatns  Girard,  clouded  rock  cod — The  name  y^j- 
ciatus  is  much  less  appropriate  than  Ayres's  name  of  nebulosus 
(over  which  it  appears  to  have  the  right  of  priority),  since  the 
broad  light-yellow  band  which  suggested  the  name  is  usually 
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iibMcnt,  and  the  dark  and  light  tints  of  the  sides  of  the  body  are 
mingled  together  without  any  regularity.  This  is  one  of  the 
.smallest  of  the  genus,  but  has  been  known  to  reach  the  weight  of 
seven  pounds. 

Scbastes  nigrocinctus  Ayres,  black-banded  rock  cod. — ^This  is 
one  of  the  rarest  of  our  edible  fishes,  as  only  single  individuals 
are  brought  to  the  market  at  considerable  intervals  of  time. 
Only  two  specimens  have  hitherto  come  under  my  notice,  and 
one  of  these  has  the  black  transverse  bands  much  more  developed 
than  the  other.     It  is  not  taken  inside  the  bay. 

Sebastes  rosaceus  Girard,  smootli  red  rock  cod. — This  species 
appears  to  attain  a  larger  size  than  any  of  its  congeners  except 
5.  ruber ^  which  it  equals  in  length  but  not  in  weight,  as  it  is  more 
slender  and  seldom  or  never  exceeds  fourteen  pounds  in  weight. 
5.  rosaceus  is  taken  outside  the  heads. 

Sebastes  melanops  Girard,  black  rock  cod. — ^This  fish  does  not 
usually  attain  so  large  a  size  as  S,  ruber  or  S.  rosaceus,  at  least  in 
the  locality  where  it  is  usually  taken,  viz:  within  the  bay  of  San 
Francisco.     It  is  one  of  the  commonest  kinds  of  rock-fish. 

Sebastes  ruber  Ayres,  rough  red  rock  cod. — This,  the  largest 
of  the  genus  occurring  in  our  waters,  is  stated  to  reach,  though 
rarely,  a  weight  of  twent>'-five  pounds.  It  is  of  a  uniform  bright 
red,  very  diflerent  from  the  brownish-red  mingled  with  orange- 
red,  which  forms  the  livery  of  S.  rosaceus.  In  form  it  is  stouter 
than  S.  rosaceus  but  less  so  than  S.  fasciatus.  It  is  taken  outside 
the  bay,  usually  from  deep  water  around  the  Farallone  islands. 
It  occurs  also  northward  at  least  as  far  as  Humboldt  bay. 

Sebastes  auriculatus  Gir.,  black- shouldered  rock  cod. — This  is 
rather  a  small  species,  seldom  exceeding  eighteen  inches  in 
length,  and  is  brought  to  the  markets  in  great  abundance, 
probably  on  account  of  its  common  occurrence  in  the  bay.  Not 
only  does  this  species  occur,  together  with  two  or  three  others  of 
the  smaller  kinds  of  Sebastes  and  the  young  of  the  larger  kinds, 
in  the  deeper  portions  of  the  bay  near  the  entrance,  but  it  is  also 
abundant  along  the  eastern  shore  of  the  bay,  where  no  other  spe- 
cies of  the  genus  is  found,  probably  on  account  of  the  admixture 
of  fresh  water  from  the  Sacramento  river. 

Sebastes  helvofnaculatus  Ayres,  pink-spotted  rock  cod. — This 
is  smaller  even  than  5.  fasciatus,  not  equaling  it  in  length  and  of 
much  more  slender  form.     The  three  elongated  pink  spots  along 
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each  side  are  constint,  and  at  once  distinguish  it  from  ever}-  other 
species.  In  color  it  resembles  5.  ruber.  Though  rtot  so  common 
as  5.  aurickiatiis,  or  ^S".  melanops,  or  even  as  S.  nebulosns^  S.  ruber 
or  5.  rosaceus,  it  is  occasionally  brought  in,  in  considerable 
numbers. 

For  all  the  above  species  of  Sebastes,  as  well  as  for  S,flazndus 
Ayres,  6'.  paucispinis  Grd.,  and  S,  elongatus  Ayres,  the  fishermen 
have  no  other  English  names  but  rock  cod  or  rock  fish,  although 
they  can  readily  distinguish  between  the  species.  I  have,  therefore, 
coined  names  for  them  from  their  most  obvious  characteristics. 
All  the  species  named,  except  5".  elongatus,  have  occurred  in  the 
markets  during  the  months  of  October,  November  and  Decem- 
ber. The  names  rock  cod  and  rock  fish  are  also  applied  to  the 
various  species  of  Chirus,  to  Ophiodon  clongatus  and  even  to  the 
scaleless  Scorpaniehthys  mannoratus, 

Sphyrtena  argentea  Grd.,  the  barracuda. — It  is  well  not  to 
be  misled  by  English  names  ;  that  of  Banacuda  is  applied  not 
only  to  all  the  species  of  Sphymua,  of  which  there  are  several, 
but  also  to  fishes  of  other  families,  and  even  other  orders.  In  the 
rivers  of  South  America  the  name  is  given  to  the  Sudis  {Ara- 
paima)  gigas,  a  soft-finned,  large-scaled,  fresh-water,  carnivorous 
fish.  All  barracudas,  however,  are  fierce,  rapacious  fishes,  and  the 
one  we  are  at  present  considering  attains  a  length  of  over  three 
feet,  and  a  weight  of  from  twelve  to  fourteen  pounds.  The  form  is 
slender  but  it  is  nearly  as  thick  as  it  is  deep,  and  its  jaws  are  armed 
with  a  formidable  row  of  sharp  teeth.  When  darting  through 
the  water  it  looks  like  a  silver  arrow.  It  is  usually  obtained 
south  of  the  bay  and  at  the  Farallones,  but  occurs  at  least  as  far 
north  as  Tomales.  Its  flesh  is  very  good  eating,  so  that  if  it 
devours  our  food  fishes,  we  may  console  ourselves  by  devour- 
ing it. 

Genyauemus  lincatHS  Gill,  SciiCna  lineata  Giiiithr.,  the  king- 
fish. — ^This  .sjjecies  was  formerly  common  in  the  bay,  but  since 
its  waters  have  been  defiled  with  so  much  t.ir  ami  drain  refuse  by 
our  destructive  and  innx*rfect  civilization,  it  has  become  scarce, 
and  is  now  usually  obtained  outside.  It  is,  in  my  opinion,  one  of 
the  most  delicate  of  our  food  fishes. 

Sarda  lineoliUa  Girard. — Thi-,  like  .ill  the  Pacific  coast  Scom- 
brid.e,  is  not  very  often  brought  to  the  markets  of  San  Francisco, 
and  is,  therefore,  a  high-priced  fish.  Th<j>e  that  come  here  are 
caught  in  Monterey  bay. 
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Giinther  (Cat.  Fish.  Brit.  Mus.,  11,  368)  considers  this  species  to 
be  identical  with  the  Pelamys  chilensis  of  Cuv.  and  Val.  It 
attains  a  considerable  size,  a  series  of  four  specimens  lying  on 
the  stalls  in  November  of  this  year  measuring  respectively  two 
feet  two  and  a  quarter  inches,  two  feet  two  and  three-quarter 
inches  and  two  feet  three  and  a  half  inches,  from  tip  of  snout  to 
fork  of  caudal  fin.  The  caudal  fin  cannot  be  said  to  be  crescentic, 
as  stated  by  Girard,  since  its  posterior  margin  forms  two  sides  of  an 
obtuse  isosceles  triangle.  The  sides  and  belly  are  silvery,  becom- 
ing bluish-black  towards  and  on  the  back,  and  five  or  six  obliquely 
longitudinal  bands  of  the  darker  tint  run  along  the  sides. 

Scomber  colias,  Spanish  mackerel. —  The  Scomber  diego  de- 
scribed by  Ayres  (Proc.  Cal.  Ac,  1,  1857, 92)  has  been  proved  by 
Steindachner  to  be  identical  with  the  long-known  5.  colias  or 
Spanish  mackerel  of  the  European  seas.  Steindachner  states 
that  it  occurs  frequently  on  the  coasts  of  the  Galapagos  islands, 
and  wanders  in  small  shoals  along  the  Califomian  coast  as  far  as 
San  Diego,  also  that  single  individuals  occur  near  San  Francisco. 
I  have  never  seen  this  fish  in  the  markets,  but  the  fishmongers 
appear  to  be  acquainted  with  it.  Thus  this  species  and  AU}tda 
vulpes  are  among  the  few  fishes  which  inhabit  both  the  Atlantic 
and  the  Pacific  oceans. 

Stromatetis  simillimus  Ayres,  pompano. — This  species  was  first 
described  by  Dr.  Ayres  (Proc.  Cal.  Acad.,  Vol.  11,  p.  84,  fig.  on  p. 
85)  in  December,  i860,  and  accompanied  by  a  good  outline 
figure.  Dr.  Ayres  states  that  in  the  course  of  seven  years  he 
only  saw  three  or  four  specimens  ;  but  this  year,  at  least,  it  is  far 
more  abundant,  as  I  have  seen  as  many  as  thirty  or  iorty  on  the 
same  stall  on  two  or  three  occasions  during  October.  As  with 
the  other  Scomberoids,  the  examples  brought  to  this  market  are 
caught  in  Monterey  bay,  which  appears  to  form  the  northern 
limit  of  many  species  of  fishes,  Crustacea  and  echinoderms. 

As  in  the  arrangement  of  the  fishes  in  the  Museum  of  the  Cali- 
fornia Academy  of  Science,  we  are,  at  present,  following  the  clas- 
sification of  Dr.  A.  Giinther,  of  the  British  Museum,  the  name  of 
this  species  must  be  changed  from  Poronotus  simillimus,  the  title 
given  it  by  Dr.  Ayres,  to  Stromateus  simillimus ;  as  Dr.  Gunther 
admits  no  such  genus  as  Poronotus,  and  it  agrees  with  Stromateus 
in  the  entire  absence  of  the  ventral  fins,  short  elevated  form  of 
body,  and  single  long  dorsal  and  anal  fins. 
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The  Italian  fishermen  call  this  species  "  pompino/'  and  this 
must  be  accepted,  in  the  absence  of  any  other,  as  its  English  name. 
I  am  informed  that  a  fish  called  ''  pompino/'  on  the  Atlantic  coast, 
is  considered  to  be  the  most  delicate  of  all  fishes ;  this  is  Tra- 
chynotus  carolinus.^v^vy  different  species.  Our  "pompino"  is 
also  highly  prized  as  a  delicate  morsel,  and  is  one  of  the  dearest 
fishes  in  the  market. 

Mr  B.  B.  Redding  has  given  me  an  account  of  a  little  practical 
joke  in  which  the  New  Orleans  species  of  pompino  is  concerned. 
When,  during  the  civil  war,  Dr.  Russell  was  in  this  country  as 
correspondent,  I  believe,  of  the  Times,  he  was  so  anxious  to  taste 
the  celebrated  pompino  that  he  obtained  leave  to  pass  through 
the  lines  and  visit  New  Orleans  for  the  purpose.  It  happened, 
however,  that  pompino  was  not  in  season,  but  a  perch  of  some- 
what similar  size  and  form,  aided  by  the  cookery  of  a  clever 
negro  cook,  was  passed  off  upon  him  as  pompino.  Dr.  Russell 
ate,  relished  exceedingly,  and  wrote  to  his  paper  a  glowing 
description  of  the  gustatory  delights  of  pompino,  and  it  ^was  not 
till  some  years  after  that  it  transpired  that  pompino  was  not  then 
in  season,  and  that  he  had  been  put  off  with  perch. 

Mitgil  mcxicanus  (?)  Steind. — Several  specimens  of  a  species  of 
Mugil,  evidently  very  close  to  the  above  species,  if  not  identical 
with  it,  have  found  their  way  to  our  markets  in  the  months  of 
September  and  October.  All  of  them  were  taken  near  Santa 
Cruz,  in  the  bay  of  Monterey. 

The  specimens  examined  agree  with  M.  mcxicanus  in  the  num- 
ber of  scales  in  the  lateral  line,  and  of  rays  in  the  vertical  fins,  in 
the  length  of  the  latter,  in  the  produced  up{X!r  caudal  lobe,  and  in 
the  proportions  of  the  body  and  head,  and  I  should  not  hesitate 
to  pronounce  them  to  be  of  that  species  were  it  not  that  Mr.  B.  B. 
Redding,  one  of  the  F'ish  Commissioners  for  the  State  of  Cali- 
fornia, has  informed  me  that  about  three  years  ago  he  placed 
several  (I  believe  about  forty)  individuals  of  a  Mugil  from  the 
Sandwich  islands  in  the  Sacramento  river,  and  it  is,  therefore, 
possible  that  the  specimens  obtained  may  be  some  of  these,  or 
their  young.  I  susfx^ct  this  because  the  shad  introduced  from  the 
East,  finds  its  way  in  considerable  numbers  to  Monterey  Iwy, 
instead  of  dutifully  returning  to  the  place  of  its  birth,  and  this 
Mugil  m«iy  have  acted  in  a  similar  way  ;  also  because  the  speci- 
mens agree  tolerably  well  with  the  diagnosis  of  Mugil  ccphalotus. 
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given  by  Giinther.  The  inter-mandibular  space  agrees  prett>' 
well  with  Giinther's  figure  of  that  of  M.  cephalotus,  but  it  is  still 
nearer  to  Steindachner's  figure  of  M,  mexicanus.  As  this  is  a 
mullet,  it  IS  of  course  tolerably  good  eating,  but  it  must  be  re- 
membered that  it  is  not  nearly  related  to  those  famous  delicate 
fishes,  the  red  mullet  and  the  surmullet,  which  were  so  highly 
prized  by  the  Romans  that  they  fed  them  in  aquaria,  but  to  the 
gray  mullet  The  first-mentioned  fishes  belong  to  the  Mullidce, 
and  are  provided  with  a  barbel,  the  latter  and  our  Californian 
fish  to  the  MugUicUe,  which  has  no  barbel  and  no  teeth  worth 
speaking  of. 

Brosmophycis  matginatus  Ay  res. — This  is  a  very  fere  species, 
so  much  so  that  although  it  is  taken  in  the  bay  of  San  Francisco, 
I  have  as  yet  seen  only  a  single  specimen,  and  Mr.  Johnson,  of 
the  California  market,  whose  practical  knowledge  of  fishes  can  be 
safely  relied  upon,  informs  me  that  in  the  three  years  that  have 
elapsed  since  he  first  noticed  it,  he  has  only  seen  three  indi- 
viduals. MarginatHS  is  a  very  good  name  for  the  fish,  as  the 
long  fin  which  encircles  the  greater  half  of  the  body,  undivided 
into  dorsal,  anal  and  caudal  fins,  is  of  a  vivid  red  in  the  fresh 
fish,  and  forms  a  most  conspicuous  margin.  The  exudation 
of  mucus  from  the  surface  of  the  skin  is  most  abundant,  rapidly 
forming  an  epidermal  covering,  and  it  is  therefore  no  wonder 
that  my  friend  Mr.  Johnson  characterized  it  as  a  kind  of  eel. 
In  thus  naming  it  he  was  not  so  very  far  oflf  after  all,  since  the 
family  Ophidiidte,  to  which  it  has  been  referred  by  Dr.  Giinther, 
is  in  many  respects  intermediate  between  the  Gadidce,  or  cod 
tribe,  in  which  it  was  originally  placed  by  Dr.  Ayres  (under  the 
name  of  Brosmius  marginatus\  and  the  Muranida,  or  eel  tribe. 
As  it  has  hitherto  had  no  English  name,  I  venture  to  call  it  the 
red-fin,  on  account  of  its  most  obvious  peculiarity.  The  family 
Ophidiidce  contains  some  species  of  parasitic  habits,  vertebrates 
parasitic  upon  invertebrates,  a  strange  inversion  of  our  ordinary 
experience. 

Smelts, — Several  species  of  fish  are  commonly  sold  in  this  city 
under  the  collective  name  of  "  smelt."  The  species  usually  met 
with  are  Atlierinopsis  californiensis  (Girard),  A,  affinis  (Ayres),  Hy- 
pomcsus  olidus  (Pallas)  Gill,  and  0,  smerus  thaleichthys  (Ayres). 

The  two  last  of  these  are  Salmonoids,  and  therefore  have  a 
right  to  the  name  of  smelt,  but  the  two  former  belong  to  a  very 
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diflfcrcnt  family,  the  Atherinid(e,  and  are  said  to  be  much  less  deli- 
cate in  flavor  than  the  others.  A  third  Atherinopsis,  A,  tenuis, 
was  described  by  Dr.  Ayres  (Proc.  Cal.  Ac.  Sci.,  11,  75,  fig.  on  p. 
76)  but  it  is  vcr)'  rare,  and  I  have  not  yet  seen  it. 

These  fishes  may  be  readily  distinguished  as  follows:  The  two 
kinds  of  Atherinopsis  have  two  dorsal  fins,  the  first  very  small, 
placed  about  in  the  center  of  the  length  of  the  back,  and  formed 
of  spifies  or  stiff  rays,  the  second  rather  larger,  and  separated  by 
an  interval  fiom  the  first.     Their  prevailing  color  is  light  green. 

The  two  Salmonoids  have  a  dorsal  fin,  formed  of  soft  rays,  in 
or  near  the  center  of  the  dorsal  outline,  and  a  fleshy  fold,  or 
*'  adipose  fin,"  placed  farther  back  near  the  tail. 

Atherinopsis  californiensis  is  a  larger  fish  than  its  congener, 
reaching  a  length  of  seventeen  inches,  and  it  may  be  distinguished 
by  its  larger  head,  more  slender  form  of  body,  larger  mouth  and 
the  central  position  of  the  first  dorsal. 

In  A,  affinis  the  dorsal  is  nearly  its  own  length  further  back, 
the  form  of  the  body  is  much  stouter,  the  head  proportionally 
smaller,  the  mouth  smaller,  the  fins  larger  and  the  flesh  firmer. 
Dr.  Ayres  states  that  this  sj^ecies  never  exceeds  eight  inches  in 
length,  and  this  size  must  be  but  rarely  attained,  as  the  specimens 
I  have  seen  in  our  markets  seldom  pass  si.v  inches,  while  -  /.  cali- 
fomiensis  usually  exceeds  twice  that  length. 

Osfnems  thaleivhthys  is  really  the  nearest  representative  of  the 
smelt  of  Europe,  having  the  peculiar,  pleasant  smell  that  sug- 
gested the  name  in  that  species,  which  is  also  a  kind  of  Osmcrus, 

It  may  readily  be  distinguished  from  the  two  previous  species 
by  the  want  of  spinous  rays  on  the  back,  by  the  adipose  fin,  by 
the  absence  of  the  bright  green  tint  which  is  replaced  on  the  back 
by  a  dull  greenish-olive,  on  which  a  diamond  |)attern  is  traced  by 
rows  of  minute  dark  dots  that  fringe  each  scale,  and  by  its  smaller 
size.  From  the  other  small  Salmonoid  it  may  easily  be  known 
by  the  comparatively  large  size  of  the  mouth  and  less  transparent 
appearance.  It  is  usually  from  five  to  five  and  a  half  inches  in 
length.  Its  form  is  stouter  than  that  of  Hypomcsus  olidus,  the  flesh 
is  soft  in  texture,  and  the  pectoral  fins  reach  very-  nearly  to  the 
origin  of  the  ventrals. 

//y/^///^^//j  ^//V///j  (Pallas  I  Gill,  is  c<illed  "whitebait"  by  those 
who  are  familiar  with  the  delicate  fish  known  by  that  name  in 
England,  yet  is  not  very  nearly  related  to  the  real  whitebait. 
which  is  asserted  by  Dr.  Gunther  to  be  the  young  of  the  common 
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herring  of  the  Atlantic.  Its  dimensions  are  about  the  same  as 
those  of  the  preceding  species,  but  the  mouth  is  very  small,  the 
end  of  the  maxillary  bone  reaching  only  level  with  the  front  of 
the  eye,  while  in  O,  thaleicluhys  it  reaches  to  the  back  of  the 
orbit.  The  head  also  is  somewhat  smaller.  But  this  fish,  when 
fresh,  can  be  most  readily  distinguished  by  the  transparency  of 
its  flesh,  which,  of  course,  disappears  entirely  in  preserved  speci- 
mens. The  silvery  band  along  the  sides,  which  is  found  in  all 
the  four  species,  and  is  probably  the  cause  of  their  being  grouped 
together  as  smelts,  is  particularly  bright  in  this  fish. 

I  have  not  yet  been  able  to  ascertain  at  what  season  each  of 
these  species  may  be  most  common,  but  all  are  abundant  in  the 
markets  throughout  October,  November  and  December. 

Albula  vtilpes  (Albula  conorhynchus  Giinthr.,  Cat.  Fish.  Brit. 
Mus.,  VII,  468). — This  widely  distributed  species  has  been  found 
at  various  points  along  the  Pacific  coast  of  North  America.  Giin- 
ther  (Cat.  Fish.  Brit.  Mus.  vii,  469)  mentions  its  occurrence  on 
the  coast  of  Central  America;  Steindachner  (Sitz.  Ak.  Wiss. 
Wien.,  1875,61)  incidentally  states  (in  his  description  of  J/«^// 
brasiliensis)  that  it  is  found  at  San  Diego ;  in  the  same  year  I 
received  two  specimens  from  Lower  California,  probably  from 
Magdalena  bay,  as  the  fishes  accompanying  it  came  from  that 
place;  and  lastly,  in  September,  1878,  several  specimens  were 
brought  to  the  markets  of  San  Francisco.  The  fishmongers 
could  not  tell  the  exact  locality  from  which  these  individuals 
were  brought;  but  as  few,  if  any,  marine  fishes  find  their  way  to 
our  markets  from  points  south  of  Monterey  bay,  and  as  that  bay 
is  frequented  by  many  other  fishes  which  are  not  found,  except 
as  stragglers,  to  the  northward  of  it,  I  think  it  probable  they 
came  from  thence. 

The  specimens  from  Magdalena  bay  (Lockt.  Proc.  Cal.  Ac, 
1876,  83)  were  most  beautiful  in  their  coloration,  glowing  with 
burnished  silver  below,  deepening  to  gold  upon  the  sides,  and  to 
darker  metallic  tints  on  the  back ;  but  those  found  in  the  markets 
this  year  were  uniform  silvery,  as  described  by  Giinther. 

By  a  typographical  error  in  my  Notes  on  Californian  Marine 
Fishes  (loc.  cit.,  p.  84),  the  length  of  the  example  from  Lower 
California  is  given  as  3".7  instead  of  i'-3".7.  Those  brought  to 
market  this  year  were  only  partly  grown.  The  question  arises 
whether  the  metallic  colors  are  confined  to  the  adults,  or  are  the 
result  of  peculiarities  in  the  environment 
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Report  of  the  Committee  of  the  House  on  Coins,  Weights 
AND  Measures. — The  late  Congress  has  given  the  country  abun- 
dant reasons  for  never  wishing  to  see  it  again,  but  it  remained  for 
it  to  add  as  an  appropriate  headstone  to  mark  its  grave  the  above 
report  This  committee  was  composed  as  follows :  A.  H.  Stephens, 
Chainnan;  Levi  Maish,  Robt.  B.  Vance,  J.  B.  Clark  (Mo.),  R.  M. 
Knapp,  H.  L.  Muldrow.  J.  B.  Clarke  (Ky.),  M.  S.  Brewer,  Thos. 
Ryan,  J.  W.  Dwight,  R.  L.  Gibson.  To  all  appearance  these 
gentlemen  have  embodied  their  views  on  the  metrical  system  in  a 
report  of  234  pages.  This  report  contains  a  collection  of  various 
works,  reports,  tables,  &c.,  &c.,  from  many  sources,  and  in  so  far 
as  the  printing  is  accurate  perhaps  the  labors  of  the  committee 
have  not  been  fruitless.  But  it  is  too  evident  that  there  has  been 
no  original  thinking  done  by  the  committee  on  this  important 
subject,  nor  do  they  seem  to  understand  the  contributions  of 
others,  while  the  form  of  the  report  is  such  as  to  make  it  appear 
that  work  done  by  others  was  done  by  the  committee. 

The  introductory  lines,  which  are  doubtless  original  with  the 
compiler  of  this  report,  are  not.  either  in  literary  or  stitistical 
merit,  up  to  the  standard  of  what  he  has  scissored.  Thus  we  read. 
p.  6,  that  "  Phidon  of  Argos  in  Greece,  nearly  a  thousand  years  be- 
fore the  Christian  era.  gave  the  subject  (?)  his  profound  attention. 
but  with  no  nearer  approximation  to  what  was  wanting  than  any 
of  his  predecessors,"  &c. 

The  picture  of  Pheidon  (?)  of  Argos  profoundly  attentive  while 
far,  far  away  from  the  desirable  but  missing,  is  touching.  Poor 
Pheidon  would  have  been  reveling  in  the  closest  propinquity  (at 
least  by  comparison)  could  he  have  only  survived  long  enough 
to  be  placed  in  possession  of  this  report. 

The  carelessness  of  this  pot-pourri  (or  perhaps  ragout.  wouUl 
be  more  appropriate)  is  not  only  exhibited  in  the  manner  in 
which  good  pieces  of  work  have  been  put  together,  but  in  the 
perpetuation  of  the  radically  wrong  relation  between  the  inch 
and  the  meter  expressed  by  the  number  39370432,  a  num- 
ber accepted  by  no  persons  on  the  globe  except  those  directly  in- 
fluenced by  the  office  of  the  United  States  Coast  Survey. 

Page  8,  we  read  that  "Some  writer  has  said  that  the  adoption 
of  the  Metric  System  in  solving  mathematical  problems  (?)  in  our 
public  and  private  schools  would  save  one  full  year's  hard  study 
in  a  boy's  or  girl's  collegiate  course." 

Passing  over  the  loose  and  only  partly  intelligible  style  of  this 
statement,  it  is  fair  to  presume  that  it  grew  out  of  "some  writer's" 
ill  remembrance  of  the  following  paragraph  on  the  back  of  one  of 
the  Metric  Bureau  "Broadsides:" 

"The  Hon.  John  Yates  (an  Englishman),  after  protracted  inquiry 
and  investigations  in  the  schools  and  among  those  best  able  tc» 
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judge  of  the  matter,  reported  that  the  complete  adoption  of  the 
decimal,  in  place  of  the  present  English  weights  and  measures, 
would  save  two  full  years  in  the  school-life  of  every  child  edu- 
cated. In  our  country  the  saving  would  be  something  less,  be- 
cause of  our  adoption  of  the  decimal  currency;  but  the  most  con- 
servative teachers  acknowledge  that  something  like  this  amount 
of  time  would  be  saved  each  child  if  our  present  confusion  of 
measures  were  entirely  replaced  by  the  International  or  Metric 
System.** 

It  should  be  said  in  justice  to  the  composer  of  this  report  that 
his  English  is  no  worse  than  that  signed  by  seven  distinguished 
names  (p.  57),  of  which  the  following  is  a  sample:  "It  is 
gratifying  to  know  that  the  President  of  the  United  States,  on 
having  been  consulted  by  Mr.  Washburne  upon  the  qViestion  of 
affixing  his  signature,  was  authorized  by  telegraph  to  do  so,  and 
signed  the  convention  accordingly." 

It  was  no  doubt  very  kind  of  Mr.  Washburne  to  permit  the 
President  to  sign  the  convention,  but  who  did  Mr.  Washburne 
represent? 

We  must  conclude  this  hasty  summary  of  the  Report  of  the 
Committee  on  Coins,  Weights  and  Measures,  by  drawing  atten- 
tion to  the  fact  that  the  three  tables  published  in  Frazer's  pam- 
phlet on  the  "  Proposed  Substitution  of  the  Metric  for  our  own 
Weights  and  Measures,*'  appear  on  p.  229  and  the  unnumbered 
following  page  of  the  report  are  without  the  slightest  acknowledg- 
ment of  the  source  whence  they  were  taken. 

This  is  the  more  remarkable  in  the  table  called  "  Distribution 
of  English  Units,'*  because  this  is  a  photograph  of  a  free  hand  dia- 
gram of  Mr.  Frazer,  which  was  improved  in  the  pamphlet  above 
referred  to.  It  contains  a  patent  error  (as  here  produced)  in  the 
line  which  leads  up  from  the  **  Rod  Pole  or  Perch  "  to  a  group 
with  which  this  length  has  nothing  to  do.  This  error  does  not 
appear  in  the  pamphlet  printed  in  1877. 

We  would  sum  up  this  report  by  saying  that  it  illustrates  but 
too  forcibly  some  of  the  gravest  defects  in  the  present  system  of 
doing  the  work  of  our  Government.  The  object  which  the  com- 
mittee endeavors  to  further  is  a  good  one,  viz:  the  unification  of 
weights  and  measures ;  but  the  M.  C.  of  the  last  Congress  could  not 
bestow  the  time  upon  this  question  of  pure  statesmanship  which 
its  proper  understanding  requires,  and  it  is  but  too  clear  that  some 
underpaid  clerk  has  been  delegated  by  the  members  to  make  an 
indigestible  salmagundi  of  all  that  has  been  done,  with  orders  not 
to  stop  short  of  the  two  hundredth  page.  Thus  more  copy  is 
afforded  our  merry  Government  presses,  more  disjointed  thinking 
supplied  for  trunk  linings  and  lamp  lighters,  while  the  committee 
may  have  the  satisfaction  of  knowing  that  their  Report  is  as  un- 
satisfactory in  favor  of  a  good  cause,  as  in  the  goloid  currency 
question  it  might  have  been  fatally  effective  in  a  bad  one. 


1 879.]  Recent  Literature.  3 1 1 

As  Mr.  Culver,  clerk  to  this  committee,  furnishes  a  short  preface 
in  which  he  spe<iks  of  the  report  as  "  compendious  "  and  a  "  con- 
venient book  of  reference/'  it  is  likely  that  he  is  responsible  for  it. 
None  but  the  too  partial  eye  of  the  editor  could  detect  these 
qualities  in  a  mosaic  of  which  not  a  stone  seems  to  have  been 
fashioned  to  fit  its  place  and  all  arc  put  together  without  regard 
to  form. 

We  have  been  informed  that  only  1200  copies  of  this  rcfjort 
have  been  published,  while  10,000  have  been  ordered  by  Con- 
gress. It  is  to  be  hoped  that  the  other  8800  will  not  be  issued 
until  they  have  been  completely  revised  and  arranged  so  as  to 
subserve  some  useful  end.  however  small.  At  present  the  report 
may  be  compared  to  the  last  stanza  in  the  "  House  that  Jack 
built.**  Mr.  Adams*  (J.  Q.)  first  report  on  the  metric  system 
representing  the  malt  said  to  have  lain  in  that  house. 

CouEs's  Birds  of  the  Colorado  Vallkv,  Part  I.'  —  Dr. 
Coues  writings  on  ornitholof^ical  matters  have  become  so  well 
known  both  to  specialists  and  the  public  at  large,  that  the  prom- 
ised advent  of  a  book  from  his  pen  is  looked  forward  to  with  no 
ordinary  degree  of  interest. 

The  present  volume,  "  Hirds  of  the  Colorado  Valley/*  may  be 
regarded  as  complementary  to  the  "  Birds  of  the  North-west."  and 
when  the  work  is  finished,  for  we  are  promised  a  second  volume 
in  continuation,  we  shall  have  from  our  author  what  may  be  con- 
sidered, collectively,  as  a  very  complete  treatise,  both  technically 
and  biographiciilly,  of  the  birds  of  our  western  interior. 

The  volume  is  introduced  with  a  prefatory  note  by  Prof  Hay- 
den,  in  charge,  in  which  is  briefly  given  the  scope  of  the  work 
and  a  general  description  of  the  area  treated  of,  with  allusions  to 
its  ornithological  facies  in  its  broader  aspects,  together  with  a 
graceful  mention  of  the  several  authors  ancf  workers  in  the  same 
field  whose  writings  and  Libors  have  been  most  largely  drawn  upon 
by  the  authc^r. 

The  volume  is  divided  into  convenient  chapters,  each  treating 
of  a  single  family  and  beginning  with  a  concise  enumeration  of 
the  family  characters.  The  genera  or  sub-genera  are  next  charac- 
terized with  sufficient  amplitude  for  all  practical  purposes,  when 
follows  the  treatment,  in  greater  or  less  detail,  of  each  species. 

If  it  be  {>ermissible  to  compare  the  method  of  handling  the 
subject  adopted  here  with  that  of  the  companion  octavo,  which 
was,  at  the  time  of  its  apjK'arance,  regarded  as  so  admirable,  the 
present  volume  loses  nothing  by  the  coinp,irison.  On  the  con- 
trary its  literary  execution  appears  to  have  received  more  care 

'  HitjK  <•/  th^  Ctthrtj  i '  t't/ft'v.  A  Rt»]v>sit'iry  ■tf  ^ctcntifu*  anM  Popular  Inft"»mia- 
!ii«n  L  )n«cniin;»  Nurtli  .American  <')rnitho)ofry.  Hy  Kiimrr  CoiES.  Part  I. — Pas- 
'tTc  (•>  Laninl.v.  Seventy  illu>tr.ition"».  Svi»,  pp.  \vi,  Sc)7.  Wa^hinj^tini  tiovern- 
'-.ivnt  IMniinj;  <  )rticc,  1S7S.  MiKcdlancoii-  pul^liiMti.m'.  nf  the  T.  S.  tlc'il'»gical 
**.irvcy  of  ihc  Trrritorics,  F.  V.  Hay<lcn,  I'.  S.  (ie«.>1i>^tM-in-charjjc. 
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and  to  demand  even  higher  praise,  while  the  descriptions  of  all 
the  species  introduced,  with  the  generally  more  thorough  man- 
ner of  treatment,  gives  to  the  present  book  a  far  wider  sphere  of 
usefulness. 

It  is  rarely  given  to  one  individual  to  wield  the  pen  of  the  exact 
scientific  writer  and,  in  addition,  to  possess  the  light  touch,  the 
facility  of  expression,  the  graceful  humorous  fancy — in  short,  the 
happy  way  of  putting  things — that  so  preeminently  characterizes 
Dr.  Coues'  writings.  It  is  due  to  this  more  than  anything  else 
that  our  author  enjoj^s  such  a  widespread  popularity,  since  not 
only  do  such  books  as  the  present  have  an  acknowledged  value 
to  the  working  ornithologist,  but  their  popular  element  renders 
them  acceptable  to  a  large  circle  to  whom  ordinary  ornithological 
treatises  possess  little  or  no  interest. 

We  notice,  in  passing,  in  not  a  few  instances  that  Dr.  Coues  has 
done  good  service  in  supplying  vernacular  names  to  birds 
hitherto  christened  in  Latin,  and  in  replacing  inappropriate  or 
positively  objectionable  appellations  by  others  of  his  own  coin- 
ing. In  most  cases  his  selections  are  apt  and  well  chosen.  In 
others  they  cannot  be  so  strongly  endorsed,  as,  for  instance, 
when  he  imports  the  term  "  Accentor  "  from  the  continent  and 
applies  it  to  our  water  thrushes.  Its  original  application  was  to 
a  group  of  birds  of  very  different  character,  and  hence  the  same 
argument  against  it  applies  that  has  very  properly  been  given 
weight  in  other  instances,  as  the  robin,  quail,  partridge  and 
others,  which  names,  as  attached  to  our  birds  have  no  proper 
significance,  to  say  nothing  of  the  fact  that  our  bird's  familiar 
name  of  water  thrush  is  sufficiently  appropriate  and  descriptive. 
The  use  of  Bartramian  names  in  a  number  of  instances  will 
probably  not  find  favor  in  the  eyes  of  some  ornithologists.  But 
here  there  is  grouncj  for  honest  differences  of  opinion,  and  the 
discrimination  for  or  against  their  use,  at  least  in  certain  of  them, 
must  be  left  to  the  judgment  of  each  writer. 

Dr.  Coues  has  especially  laid  the  student  of  North  American 
ornithology  under  heavy  debt  in  two  particulars,  first  in  the  syn- 
onomy,  and  second  in  the  bibliography  of  the  present  volume. 
Just  how  much  is  meant  by  the  statement  of  a  personal  verifi- 
cation and  settlement  of  synonomical  points  and  references,  and 
the  amount  of  labor  involved  in  such  a  work  will  probably  be 
appreciated  by  the  few  workers  in  the  same  field — and  the  para- 
graphs, amounting  in  certain  instances  to  pages  of  fine  type, 
which  precede  each  description,  will  probably  be  passed  over  by 
the  general  reader  entirely  unnoticed,  or  with  a  mere  glance  of 
wonder  as  to  their  purpose. 

The  closet  worker,  however,  will  here  find  much  matter  to  be 
grateful  for,  and  in  consequence  of  the  thorough  manner  in  which 
it  is  here  presented,  will  be  saved  many  an  hour  of  painstaking 
search  in  musty  and  uninviting  old  volumes.    The  collection  of 
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synonomical  lists  involves  many  nice  points  in  the  settlement  of 
which  it  is  hardly  to  be  expected  there  will  be  an  unanimous 
opinion  among  naturalists,  especially  when  a  question  of  such 
prime  importance  as  to  what  does  or  does  not  constitute  a  species 
is  left  practically  to  each  author's  own  judgment,  and  hence,  not 
infrequently,  its  settlement  becomes  simply  a  presentment  of  indi- 
vidual opinions,  or  merely  an  exponent  of  the  amount  of  material 
on  hand  for  comparison.  Here  our  author's  power  of  research 
and  fine  critical  ability  is  well  displayed,  and  we  think  that  in  the 
main  his  conclusions  rest  upon  safe  ground. 

In  other  cases  we  believe  his  views  will  bear  .scrutiny,  and  may 
cite,  as  a  possible  instance  of  hasty  conclusion  on  the  part  of  the 
author,  his  statement  that  the  Petracfulidon  fulva,  of  the  West 
Indies,  is  scarcely,  if  at  all,  distinct  from  our  P,  htnifrom.  We 
arc  giad  to  notice  that  he  has  left  the  matter  open  for  future 
investigation  and  final  settlement,  as  we  feel  sure  that  direct  com- 
parisons of  specimens  will  show  that  the  two  are  entirely  distinct, 
even  on  the  least  conservative  grounds. 

But  most  important  of  all  must  be  deemed  the  bibliographical 
appendix  which  is  simply  a  brief  extract  of  the  Universal  Bibli- 
ography of  Ornithology,  which  is  now  in  the  author's  hands  well 
advanced  towards  completion. 

The  student  must  regret,  of  course,  that  within  the  present 
covers  is  not  contained  a  full  presentation  of  all  North  American 
titles,  and  that  the  present  could  not  thus  be  made  a  monograph 
of  this  part  of  the  subject.  But  if  the  line  had  to  be  drawn 
somewhere,  he  may  congratulate  himself  that  he  has  here  access 
to  so  much  as  ninety-five  per  cent,  of  the  whole  amount,  for  so 
large  a  proportion  as  this,  as  the  author  states,  is  here  represented. 
The  missing  five  j>er  cent,  consist  of  all  monographs,  all  general 
treatises  on  the  birds  of  larger  geographical  areas,  even  if  mclud- 
ing  North  America,  and  all  general  works  on  ornitholog)'. 

We  miss  a  few  titles  that  ap|)ear  to  us  should  be  present,  even 
under  the  limitations  drawn  for  himself  by  the  author.  Thus  we 
do  not  find  Grinnell's  List  of  the  Birds  of  the  Yellowstone 
National  Park  in  Capt.  Ludlow's  R«*port  of  the  Chief  of  Flngineer's. 
1876,  and  Henshaw's  Re|)ort  on  the  Ornithological  Specimens  of 
the  Wheeler  Expedition  for  1872,  '73.  '74.  t>o^h  quartos  and  of 
considerable  importance,  as  well  as  some  others.  But  these  must 
be  looked  upon  as  omissions  of  but  trifling  importance  when  we 
consider  the  admirable  fullness  of  this  bibliography  within  its 
prescribed  limits.  We  should  not  omit  to  mention  that  a  most 
excellent  index,  almost,  in  fact,  a  bibliography  by  itself,  renders 
reference  to  any  desired  title  an  easy  and  expeditious  matter. 
The  bibliography  if  finished  with  the  same  painstaking  care  so 
evident  in  this  extract,  must  stand  as  a  monument  of  critical  labor 
and  as  a  model  for  all  future  work  in  the  same  direction. 

Glancing  at  the  press-work  it  is  evident  that  much  care  has 
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been  taken  with  the  proof-reading  with  the  result  that  very  few 
typographical  errors  appear.  The  printing  of  the  first  eleven 
chapters  (nearly)  upon  tinted  paper  in  strong  contrast  to  the  white 
of  the  remaining  pages,  from  no  fault  of  the  printer  as  we  under- 
stand, is  to  be  regretted.  The  critical  eye  in  search  of  faults 
might  notice  too,  upon  many  pages,  traces  of  old  and  worn  type. 
But  as  a  whole,  and  especially  as  regards  its  exterior  dress,  the 
appearance  of  the  volume  is  neat  and  pleasing,  and  leaves  little  to 
be  desired. 

A  government  report  might  be  supposed  to  be  the  last  place  to 
which  one  would  turn  in  search  of  matter  to  while  away  an  idle 
hour,  but  our  author  contrives  to  introduce  into  his  pages  many 
a  bit  of  pleasant  philosophy  and  many  a  tale  of  birds  and  their 
doings  that  will  prove  to  the  appreciative  reader  anything  else 
but  dry  reading.  Like  the  skillful  cook  whose  art  is  shown  by 
his  power  to  serve  a  juicy  dish,  be  the  meat  never  so  tough  and 
unsavory,  so  the  author's  skill  as  a  writer  is  seen  in  his  ability  to 
dress  up  bird  histories,  however  commonplace  the  subjects,  in  a 
style  that  is  sure  to  please.  For  a  choice  example  of  his  pecu- 
liar knack,  let  us  refer  the  reader  to  his  story  of  the  familiar  cat- 
bird, where  the  author  appears  to  us  in  his  happiest  vein  of 
humor. 

But  space  forbids  even  mention  of  all  the  good  things  that  are 
brought  together  within  these  covers.  Let  each  of  our  readers 
who  loves  a  good  book  send  for  a  copy,  and  we  predict  that  few 
indeed  will  turn  its  leaves  without  finding  something  which  will 
appeal  to  his  or  her  interest. — H,  W,  H, 

Jensen's  Turbellarian  Worms  of  Norway.^ — Our  marine 
zoologists  will  be  interested  in  the  appearance  of  this  valuable 
work  on  the  marine  flat-worms  of  the  Norwegian  coast.  A  num- 
ber of  new  forms  are  described  in  considerable  detail,  with  excel- 
lent figures,  while  the  descriptive  portion  is  preceded  by  quite 
full  anatomical  details.  The  work  is  done  in  the  careful,  con- 
scientious manner  characteristic  of  Scandinavian  zoologists.  The 
descriptions  are  both  in  Latin  and  Norwegian,  so  that  the  work  is 
accessible  to  students  in  general. 

McCook's  Natural  History  of  the  Agricultural  Ant  of 
Texas.*—  For  a  number  of  years  Rev.  Mr.  McCook,  has  been  a 
diligent  student  of  the  habits  of  the  ants  of  his  own  State,  Penn- 
sylvania, his  papers  appearing  in  the  Proceedings  of  the  Academy 
of  Natural  Sciences.     The  present  volume  is  devoted  to  a  single 

*  Turhellaria  ad  Litora  Nonvcgiiz  occidentalia,  Turbellarier  vcd  Norges  Vt 
kysf.  Af  Olak  S.  Jknsen,  Conservator  vcd  Bergens  Museum.  Mid  8  lithogi 
ferede  tavler.     Hcrgen,  1878.     Folio,  pp.  98. 

2  7 he  Natural  History  of  the  Agricultural  Ant  of  Texas,  A  Monograph  of  the 
Habits,  Architecture  and  Structure  of  Pogonomyrmex  harhatus.  By  Hknry  ChrISTO- 
niKR  Mc:Co()K.  Author's  edition.  Academy  of  Natural  Sciences  of  Philadelphia. 
Anno  Domini,  1879.     8vo,  pp.  310.     24  lithographic  plates. 
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species,  the  agricultural  ant  of  Texas,  to  which  the  attention  of 
naturalists  had  been  drawn  by  the  late  Dr.  Lincecuni,  of  Texas. 
This  ant  is  preeminent,  as  the  author  states,  for  its  admirable 
social  organization,  its  skill  as  a  mason  in  excavating  its  vast 
and  well  ordered  system  of  underground  chambers ;  its  extensive 
surface  operations  in  clearing  out  circular  court-yards  to  its  nests, 
and  road-ways  to  its  foraging  grounds ;  the  striking  variations  in 
its  surface  architecture  from  cones  to  flat  disks;  its  highly  devcl- 
o|)ed  stinging  powers,  which  place  it  among  the  most  formidable 
of  the  stinging  ants ;  while  it  is  especially  noteworthy  from  its  • 
harvesting  habits.  The  results  of  the  energy,  skill  and  patience 
evinced  in  the  study  of  this  ant  are  most  successful.  There  is  an 
honesty  of  purpose,  thoroughness  in  detail  and  general  accuracy 
of  statement,  together  with  fullness  of  illustration  in  the  cuts  and 
the  twenty-four  lithographic  plates,  which  will  give  a  lasting 
value  to  the  book  as  a  biography  of  one  of  the  most  interesting 
of  all  animals. 

We  wish  the  author  had  given  us  his  impressions  as  to  the 
nature  of  the  instinctive  and  rational  acts  of  the  ant,  but  we  have 
here  a  store-house  of  generally  well  observed  facts,  which  will 
aflbrd  material  for  the  future  student  of  animal  psychology.  The 
drawings  are  mostly  by  the  author,  and  add  greatly  to  the  interest 
and  attractiveness  of  the  book. 

VVaterton*s  Wanderings  in  South  America.^ — This  quaint, 
at  times  somewhat  affected  narrative,  whatever  its  drawbacks 
when  judged  by  the  standard  works  of  scientific  travelers,  has 
always  had  a  hold  upon  general  readers.  It  is  the  journal  of  an 
English  country  gentleman  possessed  with  a  strong  love  of  nature, 
a  decided  leaning  to  ornithology,  a  genius  for  taxidermy,  and 
withal  a  patient  and  generally  accurate  observer.  There  are 
scattered  through  the  volume  sketches  of  animal  nature  which 
give  it  permanent  value.  While  Waterton's  adventures  with  the 
Cayman  are  credible,  despite  his  contemporary  critics,  we  have 
to  thank  him  for  the  attractive  and  truthful  pictures  of  tropical 
scenery  and  life.  His  sketches  of  the  ant  bear,  the  armadillo,  the 
vampire,  the  ai  or  three-toed  sloth,  of  certain  birds,  of  the  natives 
among  whom  he  traveled,  and  his  researches  on  wourali  poison 
are  all  as  valuable  as  they  are  entertaining.  In  his  description  of 
the  sloth,  Waterton  makes  a  contribution  to  the  subject  of  pro- 
tective resemblance.  **  1  observed,'*  he  writes.  "  when  he  was 
climbing  he  never  used  his  arms  both  together,  but  first  one  and 
then  the  other,  and  so  on  alternately.     There  is  a  singularity  in 

'  IVantifrin^s  in  S.'uth  Amcrua^th^  north  Wfst  t\f  the  Vnittd  StattS  and  the  An- 
tilUs^  in  thx' yi^ftn  lS|2,  l8|6,  iS20.in«l  1S24.  With  nri^jinal  in%tniclii»n'»  fnr  the  |>cr- 
fcct  piwrrvalion  of  hinls.  etc.,  for  cabinet*  of  natural  hi-itfiry.  By  (Th^RIKS  Wa- 
TEftluN,  Km).  New  e<lition,  edited,  with  biographical  intrtKluction  and  ex  pi. in  at  or)' 
index,  liy  the  Rev.  f.  G.  \Vo<>i>.  With  one  hundred  illu>tratioii>.  L'jndun,  Mac* 
niilUn  &  Co.,  1878.     8vo,  pp.  520.     ^7.50. 
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his  hair  different  from  that  of  all  other  animals,  and,  I  believe, 
hitherto  unnoticed  by  naturalists ;  his  hair  is  thick  and  coarse  at 
the  extremity,  and  gradually  tapers  to  the  root,  where  it  becomes 
fine  as  a  spider's  web.  His  fur  has  so  much  the  hue  of  the  moss 
which  grows  on  the  branches  of  the  trees,  that  it  is  very  difficult 
to  make  him  out  when  he  is  at  rest." 

The  biography  of  Waterton  by  Rev.  J.  G.  Wood,  with  its 
attractive  illustrations,  brings  out  well  the  characteristics  of  the 
hero  of  the  narrative.  The  explanatory  index  by  the  editor 
'  occupies  about  one  hundred  and  fifty  pages,  and  has  frequent 
illustrations.  Taken  altogether  this  edition  is  most  attractive,  and 
is  a  companion  volume  to  Macmillan's  elegant  edition  of  White's 
Selbourne. 

Recent  Books  and  Pamphlets. — The  Devonian  Brachiopoda  of  the  Province  of 
Pari,  Brazil.  By  Charles  Rathhun,  late  assistant  geologist  to  the  Geological  Com- 
mission of  Brazil,  Prof.  C.  F.  Hartt,  chief.  (From  the  Proceedings  of  the  Bobton 
Society  of  Natural  History,  XX,  May  15,  1878.)     8vo,  pp.  39. 

Evidences  of  Cannibalism  in  an  early  race  in  Japan.  By  Edward  S.  Morse. 
(Reprinted  from  the  Tolcio  Times,  Jan.  18,  1879.)  Tokio,  Japan,  1879.  ^^®» 
PP-  7. 

Phryganiden-Studien.  Von  Fritz  und  Hermann  MUller.  (Kosmos  11.  Jahrg. 
Heft  f  I.)     8vo,  pp.  386-396. 

A  Treatise  on  the  Horse  and  his  diseases,  etc.  By  B.  J.  Kendall.  Claremont, 
N.  H.,  1878.      i2mo,  pp.  89. 

Crustacea  Cumacea  of  the  •*  Lightening,"  "  Porcupine  '*  and  "  Valorous  "  Expe- 
ditions. By  the  Rev.  A.  M.  Norman.  (From  the  Annals  and  Magazine  of  Natu- 
ral History,  Jan,  1879.)     8vo,  pp.  19. 

On  Loxosoma  and  Triticella,  genera  of  semi -parasitic  Polyzoa  in  the  British  Seas. 
By  the  Rev.  A.  M.  Norman.  (From  the  Annals  and  Magazine  of  Natural  History, 
Feb.,  1879.)     8vo,  pp.  7. 

Geological  Survey  of  New  Jersey.  Annual  Report  of  the  State  Geologist  for  the 
year  1878.     8vo,  pp.  131,  with  map.     Trenton,  N.  J.,  1878.     From  the  author. 

Fourteenth  Annual  Report  of  Rutgers  Scientific  School,  the  State  College  for  the 
benefit  of  Agriculture  and  Mechanic  Arts,  New  Brunswick,  N.  J.,  for  the  year  1878. 
8vo,  pp.  89.     From  the  College. 

A  Synopsis  of  the  American  Firs  (^AMes  Link).  By  Dr.  George  Engelmann. 
(Ext.  from  the  Trans,  Acad,  of  Sciences  of  St.  Louis,  Vol.  ill  No.  4;  read  Dec. 
17,  1877.)  8vo,  pp.  10.     St.  Louis,  Mo.,  1878.     From  the  author. 

The  Flowering  of  Agave  shawii.  By  Dr.  George  Engelmann.  (Ext.  from  Trans. 
Acad.  Sciences,  St.  Louis,  Vol.  111,  No.  4.)  8vo,  pp.  4.  with  plate.  (Nov.,  1877.) 
From  the  author. 

The  American  Junipers  of  the  Section  Sabina.  By  Dr.  George  Engelmann.  (Ext. 
from  Trans.  Acad.  Sciences,  St.  Ix)uis,  Vol.  ill.  No.  4.)  8vo,  pp.  10.  (Nov.,  1877.) 
From  the  author. 

The  Species  of  Isoetes  of  the  Indian  Territory.  By  Dr.  G.  Engelmann,  St.  Louis, 
Nov.,  1877,  with  note  by  G.  D.  Butler,  Almont,  Iowa.  (Ext.  from  Botan.  Gaz.  Vol. 
3,  No.  I,  1878.)     From  the  author. 

The  Oaks  of  the  United  States  (continuation).  By  Dr.  George  Engelmann. 
(Ext.  from  Trans.  Acad.  Sciences,  St.  Louis,  Vol.  ill,  No.  4,  read  Oct.,  1877.)  8vo, 
pp.  21,  with  separate  index.    St.  Louis,  Nov.,  1878.    From  the  author. 

The  Annual  Medical  Directory  of  Regular  Physicians  in  the  State  of  Illinois, 
including  all  those  who  have  complied  with  the  law  by  registering  in  the  office  of 
the  State  Board  of  Health;  for  the  year  1878.  F.  A.  Emmons,  M.D.,  editor.  8vo, 
pp.  112.     Chicago,  1878.     From  the  author. 
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Inscribed  Stone  of  Grave  Creek  Mound.  Report  on — liy  M.  C.  Reid,  of  Hudson, 
c  )hin,  read  at  the  meeting  of  the  State  Archjirological  Society,  held  at  Wooster,  Ohio, 
.Se]>(.  25.  1878.  (Kxt.  Am.  Aniitjuarian,  Vol.  l,  No.  j.j  8vo,  pp.  139-149.  From 
the  author. 

■ 

Note  swi  le  liasvin  terti.iire  ilc  Itahna  (Roumanie).  Par  M.  Stephanesco.  (Ext.  du 
Hull,  dc  la  S«»c.  tioiil.  de  FraiKe.  yc  Serie,  to.  v,  pp.387-293.  Si:.incc  du  19  Mars, 
1877  )    8vo,  with  plate.    From  tlie  author. 

Jura- Trias  .Section  uf  South -ea-stcrn  Idaho  and  Western  Wyoming.  By  A.  C. 
I'e.ilc,  M.I>.  (Ext.  fnun  the  Hull,  of  the  I'.  S.  (teol.  and  (ico)*.  SurvcyN,  Vol.  v. 
No.  I.)  8vo,  pp.  119  1 2 J.   (Wa>hin;;ton,  Feb.  28,  1879.)   From  the  author. 

(.laHtification  of  (.*uaU.    I»v  Hersifor  Fra/er,  Jr.,  Philadelphia.    (Ext.  from  Trans. 
Am.  InM.  of  Mining    Engineer%,  Vol.   vi,  rca<l  at  the  WilkeNbarre  meeting,  May,  ■ 
1877.)    Author*s  edition,  1879.     From  ihc  author. 

f)n  the  Structure  of  the  Gorilla.  Hy  Henry  C.  Chapman,  M.D.  (Exl.  Proc, 
Acad.  Nat.  Sciences,  Phila.,  1878.)  '8vo,  pp.  385-394,  pU.  lll-vi.  From  the 
author. 

Fo*m1  Fore*tt  of  the  Volcanic  Tertiary  Formations  of  the  Yellowstone  National 
Park.  Uy  W.  H.  Holme>.  (Ext.  from  the  Hull,  of  the  U.  S.  (;eol.  and  Geog.  Sur- 
vey. Vol.  v.  No.  I).  8vo,  pp.  125-132.  (Washington,  Feb.  28,  1879.  From  the 
author. 

On  the  A'*'i«»ciaiion  of  Dwarf  CroctKliles  (A'/w/ft^j/ziJ^Kj  and  Tkcriosuthus  f^usil- 
/iti,  e.  g.),  with  the  Diminutive  Mammals  of  the  Purl>cck  .Shales.  Hy  Piof.  Richard 
Owen,  C.B.,  F.R.S.,  F.G.S.  (Kxt-  from  (^uart.  Joum.  Gcol.  Soc,  I^mtlon,  Feb., 
1879.)   8vo,  pp.  14S-155,  with  plate.     From  the  author. 

A  CataK»gue  t»f  Orficial  Reports  u|Km  Geological  Sur\-cys  of  the  l'nite<l  States  and 
Territ«>ries,  and  of  Hriii>h  North  America.  Hy  Frederick  Prime,  Jr.,  AssiNiant  Geol- 
ogist of  Pennsylvania.  8vo,  pp.51.  (Proof  copy.)  Philadelphia.  March  15,  1879. 
From  the  author. 

Catalogue  of  the  Birds  collected  in  Martini<iue,  by  Mr.  Fred.  A.  OI)er,  for  the 
Smithsunian  Institution.  Hy  Geo.  N.  I^wrence.  (Ext.  Proc.  C  S.  National  Mu- 
seum.)   8vo,  pp.  349-360.    From  the  author. 

Proceetlings  of  the  Aca<lemy  of  Natural  Sciences  of  Philadelphia.  Part  ill,  1878. 
Svo,  pp.  329-475,  pif.  lii-vi.  Philadelphia,  1879.  -^"^  ^^^  same,  pp.  9-24,  of  the 
volume  for  1 879.    From  the  s«>ciety. 

Richthofen's  Thcor)*  of  the  Loess,  in  the  light  of  the  De|X)sits  of  the  MisMiuri.  Hy 
J.  E.  Tiwld,  of  TalM»r,  Iowa.  (Ext.  from  Proc  Am.  .\sso.  A«lv.  of  Science,  Vol. 
xxvii.    St.  I.«iuis  nn-eting,  Aug.,  1878,;    8vo,  pp.  10.    From  the  auth<»r. 

The  Engineering  .im«1  Mining  Journal  (Miniature  c<»py).  i2nK».  N<i.  25  of  Vol. 
XXVI.    New  Yorl,  Dec.  21,  1878.     From  the  editor. 

Bolctin  del  Ministerio  <le  Fomento  de  la  Rcpublica  Mexicana.  F<>lio  (Daily) 
from  March  1 3,  to  Feb.  20,  1S79.  From  the  Director  of  the  Central  Meteorogical 
Obser%'atory. 

I*r«>ceedings  <»f  the  National  Academy  of  Sciences  for  1878.  8vo,  pp.  1 25-142. 
From  the  Academy. 

Chesapeake  Z4.»ol<jgical  L.dM>ratory.  Johns  Hopkins  I'niversiiy,  Baltimore,  Md. 
Sci*rnlific  Results  of  the  Sessiim  of  187S.  ijune  24th  t^)  .\ug.  19th.)  8vo,  pp.  190, 
pis,  13.    Baltimore,  John  Muq>hy  &  Co.,  1879.  From  the  University. 

Sur  les  Reptiles  du  temps  primaires.  Par  .M.  .^Ib.  Ciaudry.  (Ext.  from  Com  pies 
Rendus  de  JWcademie  »les  Sciences,  16  Decembre,  1S7S.)  4to,  pp.  3.  From  the 
author. 
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Instinct  and  Reasjin,  by  F.  C.  Clark. — '*  Wonders  of  the 
vegctiblc  world  '*  never  cease.  Some  of  tlicm  are  brought  to 
light  in  the  pages  of  the  February  number  of  the  American  Natu- 
ralist.    "  Leaves   often  change  to  roots,  and  roots  in  favorable 
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circumstances  become  leaves."  "  The  plant  *  *  *  for  repro- 
ductive purposes  has  nettles,  thorns,  elastic  films,  as  in  the  seed 
vessels  of  the  squirting  cucumber."  "  If  the  well-known  sensi- 
tive plant  be  touched  never  so  lightly,  its  flowers  and  leaves 
close."  "  The  *  resurrection  plant,'  generally  known  as  the  Rose 
of  Jericho  *  *  *  *  to  all  appearance  a  mass  of  dry,  dead  vege- 
table fibre  *  *  *  when  sufficient  moisture  is  applied  it  revives, 
its  leaves  expand,  it  is  clothed  in  new  verdure,  and  as  its  blossoms 
unfold,  the  reanimated  plant  is  clothed  in  all  its  former  beauty." 
"  When  night  approaches  flowers  close  their  petals  ***** 
some  plants,  however,  only  flower  at  night.  The  beautiful  Yuccas 
a  species  of  wild  lily,  only  blossom  when  the  moon  is  out."  The 
small  leaflets  of  Desmodium  gyrans  "  move  up  and  down  in  alter- 
nate jerks,  at  the  rate  of  sixty  a  minute.  *  *  *  This  motion  is 
continued  during  all  the  seasons  of  the  year,  and  during  the 
whole  life-time  of  the  plant" 

For  all  but  one  of  these  wonders  the  authority  cited  is  "  Won- 
ders of  the  Vegetable  World,  by  Scheie  DeVere."  This  book 
we  believe  to  be  a  second  edition  of  one  entitled  A  Salad  for  the 
Solitary,  which  was  noticed  in  the  American  jfoumal  of  Scimce 
and  the  Arts  a  good  many  years  ago.  It  was  then  remarked  that 
"  Ignorance  is  not  a  sin  per  se^  its  heinousness  depends  on  the  use 
that  is  made  of  it."  The  following  wonders,  like  that  of  the 
blooming  of  the  Yuccas  in  moonlight,  are  more  original,  or  at 
least  more  modern.  In  Darlingtonia  cahfornica  **  beautiful  red 
wattles  within  the  brim  of  its  pitcher  offer  irresistible  attractions 
to  insects,  especially  to  flies.  These  alight  first  upon  the  '  wat- 
tles,* then  flying  upward  strike  the  pitcher,  and  owing  to  the 
peculiar  twist  of  its  walls  falls  to  the  bottom  of  the  receptacle, 
where  many  another  thoughtless  fly  has,  too  late,  found  its  sepul- 
chre."    Why  too  late  ? 

"  Mrs.  Treat  has  studied  the  habits  of  this  plant  (bladder  wort, 
Utriadaria  neglecta),  and  learned  that  it  allures  animalcules  by 
means  of  its  bright  flowers  and  leaves  glistening  with  dew." 

Some  sentences  are  wondrous  in  other  ways :  e,  gr,  "  For  the 
removal  of  obstacles  the  plant  has  two  courses,  to  disintegrate 
the  object  opposed  to  its  progress,  absorbing  it  if  it  be  a  suitable 
nutritive  element,  as  are  all  animal  and  vegetable  substances,  and 
some  minerals,  or  pass  around  it ;  or  still  again,  as  in  extreme 
cases,  to  bury  it  up  in  its  own  substance,  as  are  stones,  bayonets, 
nails  and  the  like." 

Now  a  popular  article,  when  it  touches  upon  subjects  of  which 
the  writer  knows  little  or  nothing,  should  be  judged  forbearingly 
when  it  goes  wildly  astray.  In  an  ordinary  magazine  it  would 
matter  little,  but  in  the  pages  of  the  American  Naturalist 
these  statements  gain  an  importance  and  a  currency  which  is  not 
altogther  pleasant.  The  undersigned  does  his  duty  in  simply 
calling  attention  to  the  matter. — Asa  Gray, 
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Henslow  on  the  Self-Fertilization  of  Plants. — The  Rev. 
George  Henslow  concludes  from  his  studies  on  the  structure  of 
plants,  that  the  prevailing  views  as  to  the  necessity  of  cross-fertil- 
ization are  too  extreme.  Me  claims  that  *'  Mr.  Darwin's  works 
have  gone  too  far  to  strengthen  the  belief  that  intercrossing  is 
absolutely  necessary  for  plants ;  and  that  if  self-fertilization  be 
continued  for  lengthened  periods  the  plants  tend  to  degenerate 
and  thence  to  ultimate  extinction.  This  I  believe  to  be  absolutely 
false.**  Mr.  Henslow  arrives  at  the  following  conclusions  in  his 
article  in  the  Popular  Science  Review:  "  i.  The  majority  of  flow- 
ering plants  can,  and  possibly  do,  fertilize  themselves.  2.  Very 
few  plants  are  known  to  be  physiologically  self-sterile  when  the 
pollen  of  a  flower  is  placed  on  the  stigma  of  the  same  flower.  3. 
Several  plants  are  known  to  be  morphologically  self-sterile  in  that 
the  pollen  cannot,  without  aid,  reach  the  stigma,  but  is  effective 
on  that  of  the  same  flower.  4.  Self-sterile  plants  from  both  the 
above  causes  can  become  self-fertile.  5.  Highly  self-fertile  forms 
may  arise  under  cultivation.  6.  Special  adaptations  occur  for 
self-fertilization.*' 

Contraction  of  Lfjives  of  Sensitive  Plants. — In  Sir  J.  D. 
Hooker's  recent  address  as  President  of  the  Royal  Society,  it  is 
stated  that  Dr.  Burdon  Sanderson  has  for  two  years  (xist  been 
studying  the  true  relations  between  the  electrical  disturbances  fol- 
lowed by  the  shutting  of  the  leaf  valves  of  Dion;ea.  and  the  latent 
change  of  protoplasm  which  precedes  this  oinrration.  He  has 
found  that  though  the  mechanism  of  the  change  of  form  of  the 
excitable  jjarenchyma  which  causes  the  contraction  is  entirely 
different  from  that  of  muscular  contraction,  vet  that  the  corres- 
{K>ndence  between  the  exciting  process  in  the  animal  tissues  and 
what  represents  this  in  the  plant  tissues  appears  to  be  more  com- 
plete the  more  carefully  the  comparison  is  made;  and  that  whether 
the  stimulus  be  mechanical,  thermal,  or  electrical,  its  effects  cor- 
respond in  each  case.  Again,  the  excitation  is  propagated  from 
the  point  of  excitation  to  distant  points  in  the  order  of  their  re- 
moteness, and  the  degree  to  which  the  structure  is  excited  dejK'nds 
upon  its  temperature.  Notwithstanding,  however,  the  striking 
analogies  between  the  electrical  properties  of  the  cells  of  Dionara 
and  of  muscle-cylinders,  Dr.  Burdon  Sanderson  is  wholly  unable 
to  admit  with  Prof.  Munk  that  these  structures  are  in  this  respect 
com|>arable. 

ZOOLOGY.* 

Discovery  of  Male  Eels. — We  are  glad  to  state  that  finally 
what  we  believe  to  be  genuine  male  eels  have  been  discovered. 
In  the  Januar>'  number  of  this  journal  it  was  announced  by 
Prof  Packard  that  he  had  discovered  male  eels.  A  number  of 
the   supposed  males  were  .ifterward   again   examined,  by   Prof. 

*The  departments  of  Ornithology  and  Mammalogy  are  conducted  by  Dr.  Elliott 
Couis,  U.  S.  A. 
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Packard  and  Dr.  C.  S.  Minot,  who  were  then  led  to  conclude 
that  the  so-called  male  eels  were  immature  females,  and  the  mis- 
take was  corrected  by  Prof.  Packard  in  the  February  Naturalist. 
A  large  number  of  living  eels  were  th?n  examined  by  Messrs. 
Packard,  Kingsley,  Pierce  and  Minot  without  success,  until  at 
Prof  Packard's  request  Mr.  Kingsley  spent  a  few  days  at  Wood's 
Holl.  at  the  laboratory  of  the  U.  S.  Fish  Commission,  in  the  last 
of  February,  examining  living  eels  supplied  by  Mr.  Vinal  N. 
Edwards,  by  favor  of  Prof  Baird,  U.  S.  Fish  Commissioner.  One 
hundred  and  ninety-three  eels  were  there  examined,  and  of  these, 
three  were  found  by  Mr.  Kingsley  to  be,  in  his  opinion,  males. 
His  observations  made  on  these  living  individuals,  which  were 
speared  in  a  pond  through  the  ice,  are  as  follows : 

"On  February  18,  19  and  20,  I  examined  one  hundred  and 
ninety-three  eels,  at  Wood's  Holl,  and  found  three  males,  the 
testes  of  which  agreed  closely  with  Syrski's  figures  as  reproduced 
in  the  U.  S.  Fish  Commission  Report  for  1873-4  and  1874-5,  p. 
719.  Although  I  made  careful  examination  I  could  find  no 
external  characters  to  separate  the  sexes.  The  three  males  were 
each  about  seventeen  inches  long,  while  the  females  examined 
varied  from  about  twelve  inches  to  nearly  three  feet.  This  average 
length  of  males  agrees  closely  with  Syrski's  (430  mm.  in  length). 
The  principal  criticisms  I  would  make  of  his  figures,  or  rather 
points  of  difference  that  I  found,  are  that  his  enlarged  figure 
showing  the  lobulation  of  the  testis  has  the  lobes  far  more 
crowded  than  they  were  in  the  specimens  I  examined.  His  draw- 
ing of  the  histological  structure  was  greatly  larger  than  what  I 
supposed  to  be  the  same.  His  cells  measure,  according  to  the 
explanation,  about  ^J^  of  an  inch  on  their  major  axis,  while  I  saw 
nothing  that  could  have  been  over  -^^^  of  an  inch.  The  struc- 
ture of  the  testis  was  similar  to  that  which  I  have  seen  in  the  tes- 
tes of  the  cod,  perch,  smelt,  cat,  deer,  rooster,  monkey,  dog  and 
man.  On  teasing  it  out  under  a  Tolles  one-fifth,  I  saw  what  I  am 
confident  were  spermatozoa,  although  I  could  not  distinguish  the 
tails.  The  heads  were  oval  and  from  one-half  to  one-third  the 
size  of  those  of  the  smelt,  or  about  ^ji\^^  of  an  inch  in  length  ; 
they  had  an  independent  motion,  changing  their  position  on  the 
slide  without  reference  to  any  current  in  the  water  in  which  the 
tissue  was  placed,  and  this  motion  was  wholly  different  in  its 
character  from  the  vibrations  of  the  Brownian  movement." 

Prof  Packard  examined  independently  of  and  in  company  with 
Mr.  Kingsley,  preparations  made  by  himself,  and  found  scattered 
through  the  tissues,  nucleated  and  nucleolated  testis  cells,  of  the 
same  appearance  as  those  of  the  animals  above  named,  which  were 
kindly  obtained  by  Prof  Pierce.  Moreover,  Prof  Packard  found 
two  mother-cells,  containing  several  immature  nucleated  sperma- 
tozoa. So  that  after  the  examination  of  about  five  hundred 
female  eels  and  three  males,  we  are  glad  to  be  able  to  affirm 
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the  entire  accuracy  of  Syrski's  observations  and  figures,  he  being 
the  first  observer,  so  far  as  we  are  aware,  who  has  discovered  the 
male  sex  of  the  Italian  eel.  Which  species  of  eel  it  was  that  Syrski 
examined  is  not  stated.  In  making  these  investigations  we  have 
to  acknowledge  the  aid  of  Prof  John  Pierce,  of  Providence,  in 
the  use  of  a  fine  series  of  mounted  histological  specimens  and 
lenses  of  high  powers.  He  has  worked  jointly  with  us  and  is  of 
our  opinion  as  to  the  sex  of  the  three  males.  Dr.  Minot  exam- 
ined one  of  the  three  males,  preserved  in  alcohol,  and  found  as 
Freud  and  Brock  had  done  previously,  a  folliclular  structure,  the 
follicles  being  filled  with  small  spherical  cells,  which  Dr.  Minot 
considered  to  be  probably  immature  spermatozoa,  although  the 
development  could  not  be  traced. — A,  S.  Packard,  Jr.,  and  J,  S, 
KingsUy, 

Breeding  Habits  of  the  Dace. — In  the  early  part  of  June, 
1878,  an  excellent  opix)rtunity  offered  itself  for  observing  the 
breeding  habits  of  the  dace  (Rhinichthys  atronasus).  Standing 
one  afternoon  upon  one  of  the  bridges  crossing  the  river  in  this 
city,  a  nest  of  this  fish  was  discovered  in  the  stream  below,  it  was 
about  two  feet  in  diameter,  situated  in  running  water  from  twelve 
to  fifteen  inches  deep,  and  protected  upon  the  upper  side  by  a 
small  root  by  which  the  current  of  the  water  was  broken.  The 
female  would  pass  over  the  pebbles  and  deposit  her  spawn,  while 
the  male  stood  ready  for  an  attack,  and  on  the  approach  of  an 
enemy  would  dart  off  like  a  flash  in  pursuit  of  the  intruder. 
When  no  danger  was  near,  and  after  the  bed  had  been  covered 
with  spawn,  the  female  would  stand  sentr)'  until  the  male  had 
passed  over  the  eggs,  and  then  both  would  proceed  up  the  stream 
from  four  to  ten  feet  or  more,  and  taking  a  small  {x^bble  in  their 
mouths,  would  quickly  return  and  deposit  them  on  the  fecundated 
eggs,  sometimes  but  one  fish  would  go  for  pebbles,  the  other  lin- 
gering near,  thus  layer  after  layer  of  impregnated  eggs  and  peb- 
bles were  dejx)sited  one  upon  the  other.  These  movements  were 
watched  for  two  days,  when  the  water  became  muddy  from  the 
spring  rains,  and  further  obser\'ation  was  im|)ossible.  The  wis- 
dom displayed  in  these  operations,  and  the  wonderful  exhibition 
of  the  instinct  for  the  preservation  of  species  is  readily  seen.  The 
covering  of  the  eggs  retained  them  in  their  place,  and  at  the 
same  time  protected  them  from  being  destroyed  by  other  fishes 
who  were  constantly  hovering  about,  like  vultures  watching  an 
opportunity  to  devour  them,  while  the  interstices  between  the 
pebbles  gave  sufficient  space  to  harbor  the  little  fry,  as  soon  as 
hatched,  and  to  protect  them  until  they,  by  their  cwn  instincts  or 
by  the  assistance  of  the  parent  fish,  were  able  to  seek  shelter 
beyond  the  reach  of  their  enemies.  I  have  no  doubt  in  this  man- 
ner all  fresh-water  £^7//?nwj  fish  deposit  their  spawn  in  (not  upon) 
the  pebble  heaps  we  call  their  nests. —  IK  //.  Gregg,  MA).,  Elmira, 
N.  K 
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Large  Rattlesnakes. — Col.  T,  M.  Bryan,  of  Vincenttown, 
N.  J.,  writes  us  under  date  of  Aug.  i6th,  that,  '"  Rattlesnakes  are 
very  numerous  with  us  just  now,  on  account  of  the  large  amount 
of  cedar  swamp  which  is  being  cut.  I  obtained  one  which  was 
six  feet  two  inches  long,  with  fourteen  rattles  and  a  button. 
Within  the  ensuing  five  days  seven  were  offered,  none,  however, 
as  long  as  the  above  mentioned,  but  one  was  five  feet  nine  inches, 
and  had  fifteen  rattles  and  a  button." 

Sound-producing  Organs  of  the  Cricket. —  During  some 
researches  among  the  order  of  Orthopters,  made  by  me  the  past 
fait,  I  made  it  a  point  to  carefully  investigate  the  means  by  which 
the  stridulous  calls  of  the  family  Saltatoria  were  produced.  La- 
treillc,  in  the  "  Animal  Kingdom  "  of  Cuvier,  says  of  this  family 
of  leapers:  "  The  males  call  their  females  by  making  a  chirping 
noise,  which  is  sometimes  produced  by  rubbing  an  inner  part  of 
the  wing-covers  like  a  talc-like  mirror,  against  each  other  with 
rapidity,  and  sometimes  by  a  similar  alternate  motion  of  the  hind 
thighs  against  the  wings  and  wing-covers,  the  thighs  acting  the 
part  of  the  bow  of  a  violin,"     This  description  may  be  considered 


Fig.  I — Kiilarj;ed  view  of  the  under  side  of  the  wing-c/ise  of  cricket;  a,  a, 
Iracheal  tube ;  /;  lidge  bearing  vibratory  flanges ;  c,  slight  protuberance ;  d,  coria- 

as  relating  more  especially  to  the  group  in  general,  but  in  the  case 
of  the  genus  Gryllus  {Acheta  of  English  authors),  of  which  I  pro- 
pose to  speak,  there  is  a  special  arrangement,  a  singular  adapta- 
tion of  means  to  ends. 

It  must  be  evident  to  all  who  are  familiar  with  the  notes  pro- 
duced by  the  cricket,  that  the  extreme  shrillness  and  penetrating 
power  of  their  call  could  with  difficulty  be  produced  by  the  sim- 
ple frictional  movement  of  one  unctuous  "  talc-like  "  surface  over 
another.  There  are  many  different  species  the  calls  of  which  can 
be  heard  at  the  distance  of  several  hundred  feet,  and  one  species, 
inhabiting  Sicily  {G.  megacepltalus)  whose  call  has  been  distin- 
guished at  the  distance  of  a  mile. 

This  power  to  produce  a  penetrating  tone,  calls  for  a  special 
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arrangement  for  that  purpose.  This  arrangement  we  find  on  the 
under  side  of  the  wing-cases. 

From  a  protuberance  on  the  ^ 

under-side  of  the  coriaceous 
winjj-case,  about  one-thirtl  the 
length  ofthe  case  from  itsanterior 
extremity,  and  situated  on  the 
inner  or  sutural  edge,  there  is  a 
large  tracheal  tutic  which  ex- 
tends out  laterally,  thence  for- 
ward and  terminates  at  the  junc- 
ture of  the  wing-case  with  the 

thorax.  This  tracheal  tubeforms,  _^ 

or  extends  through  a  ridge  on  liralo^  nangn ;  i/'.ntaly'lcalher  lite  mem- 
the  inferior  surface  of  the  case,  brane. 

which  is  in  the  form  of  a  quadrant  or  crescent.  On  the  ridge  is 
situated  a  series  of  minute  transverse  vibratory  flanfjes,  resting 
ui>on  edge  and  resembling,  to  a  certain  extent,  the  scales  of  a  fish 
when  scraped  so  as  to  cause  them  to  stand  erect.  The  base  of 
each  flange  is  thickened,  the  upper  edge  slightly  blunted  and  re- 
curved. The  upper  surface  of  the  wing-case  is  squamous,  .so  that 
when  either  ca-se  is  drawn  over  the  other,  the  series  of  vibratory 
flanges  on  the  under  side  of  one  is  made  to  pass  rapidly  over  the 
scaly  upper  surface  of  the  underlying  case,  in  this  manner  pro- 
ducing the  harsh  creaking  sound  so  familiar.  Hy  a  greater  or 
less  rapidity  of  motion  the  insect  can  produce  the  vari^uions  of 
tone  which  arc  often  observed.  As  the  cases  do  not  unite  in  the 
center  of  the  back  but  each  passes  nearly  to  the  op|>osite  side  of 
the  body,  the  chain  of  vibratory  flanges  can  be  utiliwid  to  nearly 
its  full  length,  before  it  becomes  necessary  to  re-commence  the 
stroke. 

Whi-n  the  ring-cases  arc  .it  rest  the  two  crescent  shaped  ridges 
are  united  so  as  to  inclose  a  semicircular  space  in  the  center  of 
the  anterior  pnrtion  of  the  cases.  The  leather^'  co\-crinf;  of  this 
space  is  slightly  elevated,  forming  a  chamljer  underneath,  which 
prevents  the  sound  from  being  smothered  in  the  folds  of  the  second 
pair  of  wings,  which  lie  directly  beneath.  The  insect  when 
about  to  pi^jduce  its  call  usually  assumes  a  fixed,  statue-hkc  posi- 
tion, with  head  lowered  and  posterior  extremities  slightly  elevated, 
the  cases  forming  an  angle  of  twenty  or  thirty  degrees  with  the 
abdomen. 

The  call  is  formed  during  the  outward  .stroke  of  the  cases,  they 
being  slightly  se|)aratcd  when  returning  to  the  first  position,  I 
noticed  that  the  field  species,  when  calling  from  the  mouth  of  its 
abode,  stood  with  the  head  in  the  burrow  and  the  extremities  of 
the  wings  protruding  from  the  opening,  thus  seeming  to  compre- 
hend that  their  call  could  be  heard  to  a  gre.iter  distance  if  send- 
ing in  this  position  than  if  in  the  reversed. 
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I  have  examined  the  wing-cases  of  a  number  of  species  and 
find  that  they  all  have  a  like  arrangement  to  the  one  here  de- 
scribed, although  the  shape  of  the  flanges  may  vary,  to  a  certain 
extent. — Newton  B.  Pierce. 

The  Lecanium  of  the  Tulip  Tree. — On  page  218  of  the 
"  Revised  Manual/'  in  speaking  of  other  sources  than  flowers 
from  which  bees  collect  sweets,  I  remark  that  I  have  seen  the  bees 
thick  about  a  large  bark-louse,  which  attacks  and  often  destroys 
one  of  our  best  honey-trees.  This  is  an  undescribed  species  of 
the  genus  Lecanium. 

In  the  summer  of  1870  this  louse,  which,  so  far  as  I  know,  has 
never  yet  been  described,  and  for  which  I  propose  the  name 
Lecanium  tulipiferce — the  Lecanium  of  the  tulip  tree — was  very 
common  on  the  tulip  trees  about  the  lawns  of  the  Michican  Agri- 
cultural College,  at  Lansing.  So  destructive  were  they  that  some 
of  the  trees  were  killed  outright,  others  were  much  injured,  and 
had  not  the  lice,  for  some  unknown  reason,  ceased  to  thrive,  we 
should  soon  have  missed  from  our  grounds  one  of  our  most 
attractive  trees. 

Since  the  date  above  given,  I  have  received  these  insects  from 
many  of  the  States,  especially  those  bordering  the  Ohio  river. 
In  Tennessee  they  seem  very  common,  as  they  are  often  noticed 
in  abundance  on  the  fine  stately  tulip  trees  of  that  goodly  State. 
In  the  South  this  tulip  tree  is  called  the  poplar,  which  is  very 
incorrect,  as  it  is  in  no  way  related  to  the  latter.  The  poplar 
belongs  to  the  willow  family ;  the  tulip  to  the  magnolia,  which 
families  are  wide  apart. 

Wherever  the  tulip-tree  lice  have  been  observed,  sucking  the 
sap  and  vitality  from  the  trees,  there  the  bees  have  also  been  seen, 
lapping  up  a  sweet  juicy  exudation  which  is  secreted  by  the  lice. 
In  1870  I  observed  that  our  tulip  trees  were  alive  with  bees  and 
wasps,  even  as  late  as  August,  though  the  trees  are  in  blossom 
only  in  June.  Examination  showed  that  the  exuding  sweets  from 
these  lice  were  what  attracted  the  bees.  This  was  observed  with 
some  anxiety,  as  the  secretion  gives  off"  a  very  nauseating  odor. 

The  oozing  secretions  from  this  and  other  lice,  not  only  of  the 
bark-louse  family  (Coccidae),  but  of  the  plant-louse  family 
(Aphidae),  are  often  referred  to  as  honey-dew.  Woulfl  it  not  be 
better  to  speak  of  these  as  insect  secretions,  and  reserve  the  name 
honey-dew  for  sweet  secretions  from  plants,  other  than  those 
which  come  from  the  flowers  ? 

The  fully  developed  insect,  like  all  bark  lice,  is  in  the  form  of 
a  scale  (Fig.  i),  closely  applied  to  the  limb  or  twig  on  which  it 
works.  This  insect,  like  most  of  its  genus,  is  brown,  very  convex 
above  (Fig.  i),  and  concave  beneath  (Fig.  2).  On  the  under  side 
is  a  cotton-like  secretion,  common  to  all  of  the  genus  Lecanium, 
which  serves  to  enfold  the  eggs.  Underneath  the  species  in 
question  are  two  transverse  parallel  lines  of  this  white  down  (Fig. 
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2).  One  of  them,  probably  the  anterior,  is  nearly  marginal,  and 
IK  interrupted  in  the  middle,  while  the  other  ts  nearly  centm),  and 
in  place  of  the  interruption  at  the  middle,  it  has  a  V-shapcd  pro- 
jection baclc  or  away  from  the  other  line.  The  form  of  the  scale 
is  quadran};iilar,  and  not  unlike  that  of  a  turtle  (Fig.  i).  When 
fully  developed  it  is  a  little  more  than  three -sixteenths  of  an  inch 
long,  and  a  little  more  than  two-thirds  aif  wide. 

Here  at  Lansing,  the  small,  yellow,  oval  eggs  appear  late  in 
August.  In  Tennessee  they  would  be  found  under  the  scales  in 
their  cotton  wrappings  many  days  earlier.  The  eggs  are  one- 
fortieth  of  an  inch  long,  and  one-sixty-fillh  of  an  inch  wide. 
These  eggs,  which  arc  very  numerous,  hatch  in  the  locality  of 


their  development,  and  the  young  or  larval  lice,  quite  in  contrast 
with  their  dried,  inert,  motionless  parents,  are  spr>'  and  active. 
They  are  oval  (Figs.  3  and  4),  yellow,  and  one  twenty-third  of  an 
inch  long,  and  one-fortieth  of  an  inch  wide.  The  eyes,  antenn;e 
(Fig,  5)  and  legs  (Fig.  6)  are  plainly  visible  when  magnified 
thirty  or  forty  diameters.  The  nine-jointed  abdomen  is  deeply 
cmarginate,  or  cut  into  posteriorly  (Fig.  3),  and  on  each  side  of 
this  slit  is  a  projecting  stylet  or  hair  {Figs.  3  and  4),  while  from 
between  the  eyes,  on  the  under  side  of  the  head,  extends  the  long 
recurved  beak  (Fig.  4).  The  larvx  soon  leave  the  scales,  crawl 
about  the  tree,  and  finally  fasten  by  inserting  their  long  slender 
beaks,  when  they  so  pump  up  the  sap  that  they  grow  with  sur- 
prising rapidity.  In  a  few  weeks  their  legs  and  antennx  disap- 
pear, and  the  scale-like  form  is  assumed.  In  the  following  sum- 
mer the  scale  is  full-formed  and  the  eggs  are  developed.  Soon 
the  scale,  which  is  but  the  carcase  of  the  once  active  lou.se,  drops 
from  the  tree,  and  the  work  of  destruction  is  left  to  the  young  lice, 
a  responsibility  which  they  seem  quite  ready  to  assume. 

In  my  observations  I  have  detected  no  mates.  Judging  from 
others  of  the  bark-Itce,  these  probably  possess  wings,  and  will 
never  assume  the  scale  form,  though  Prof.  P.  R,  Uhler  -writes  me 
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that  apterous  males  arc  found  among  the  Coccidae.  and  that  in  all 
cases  the  males  are  very  important  in  the  determination  of 
genera. 

Remedies. — If  valued  shade  or  honey  trees  are  attacked  by 
these  insatiate  destroyers,  they  could  probably  be  saved  by  dis- 
crete pruning — cutting  off  the  infected  branches  before  serious 
injury  was  done,  or  by  syringing  the  trees  with  a  solution  of 
whale-oil  soap — or  even  common  soft-soap  would  do— just  as  the 
young  lice  are  leaving  the  scales.  It  would  be  still  better  to  have 
the  solution  hot.  Whitman's  Fountain  Pump  is  admirable  for 
making  such  applications. 

Fig.  I  is  slightly  magnified;  the  others  are  largely  magnified. 
The  drawings  were  made  from  the  objects  by  W.  S.  Holdsworth, 
a  senior  of  the  Michigan  Agricultural  College. — A,  X  Cook. 

Molting  of  the  Horned  Toad  {Pttrynosoma  dotiglassi  Gray). 
— This  well-known  species  of  horned  lizard,  or  horned  toad 
as  it  is  more  commonly  known,  is  very  widely  distributed  over 
the  north-western  portion  of  the  United  States.  It  appears  espe- 
cially abundant  throughout  the  Bad  Lands,  and  over  the  dry 
country  between  the  Yellowstone  and  Musselshell  rivers.  During 
my  visit  to  those  regions  with  the  Yellowstone  Expedition  of 
1873,  about  fifty  specimens  were  collected  for  the  purpose  of 
studying  some  of  their  habits.  The  first  were  met  with  in  the 
Bad  Lands  during  the  first  week  in  July,  where  a  number  of 
young  were  obtained,  having  probably  been  born  about  the  mid- 
dle of  June,  as  indicated  by  their  size  and  condition.  After  the 
main  body  of  the  expedition  had  crossed  the  Yellowstone  river, 
a  temporary  camp  was  established,  when  quite  a  number  of  cidult 
specimens  were  obtained  upon  which  we  discovered  the  first 
signs  of  molting.  Those  which  had  been  collected  a  few  days 
before  now  began  to  show  similar  evidences  of  shedding  the  skin. 
At  first,  small  dry  vesicles  made  their  appearance  over  the  back 
and  sides,  running  along  the  horizontal  rows  of  pyramidal  scales 
forming  the  margins  of  the  abdomen.  In  a  day  or  two  the  vesi- 
cles would  break  and  desquamation  began,  which  continued  over 
a  period  of  about  eight  or  ten  days,  the  cephalic  spines  and  the 
claws  being  the  last  to  adhere.  Immediately  after  the  old  skin 
had  been  removed,  the  process  of  which  I  assisted  in  several  in- 
stances as  far  as  possible,  the  new  surface  presented  quite  a  bril- 
liant appearance  when  closely  viewed.  The  darker  markings  upon 
the  dorsum  appeared  minutely  sprinkled  with  black  and  brick  red, 
while  the  lighter  portions  remained  a  pure  olive  of  various  shades. 

After  molting,  the  intensity  of  coloration  is  gradually  lost,  as 
the  skin  becomes  more  ashy  or  dusky,  returning  to  the  natural 
hue  which  the  specimen  bore  previous  to  molting. 

The  specimens  as  far  as  observed,  went  through  the  process  of 
molting  from  three  to  four  weeks  after  the  birth  of  the  young. 
Mr.   H.  W.  Henshaw    (Surveys    west  of    looth  meridian)   has 
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observed  the  change,  but  from  his  observation  he  thought  it 
occurred  during  the  breeding  season. 

The  specimens  found  on  the  prairie  region  flanking  the  Yellow- 
stone river,  were  very  hght  in  color;  those  from  the  Bad  Lands 
somewhat  darker,  while  those  obtained  near,  and  on  the  Mussel- 
shell river  were  extremely  dark,  and  one  specimen  was  nearly 
black.  In  this  individual  the  abdomen  was  darker  than  the  backs 
of  the  specimens  from  the  prairie  districts.  The  abdominal 
scales  were  densely  covered  with  black  spray,  sufficiently  so  as 
to  give  some  of  them  a  uniform  color. 

Dr.  Yarrow^  and  Mr.  Henshaw  both  say  the  coloration  of  the 
animal  depends  greatly  upon  the  color  of  the  soil  where  found, 
and  this  has  been  the  result  of  my  ob.servations  in  Dakota  and 
Montana,  as  well  as  in  Arizona  among  other  species  of  the  same 
genus. 

Dr.  Yarrow*  in  speaking  of  the  time  that  these  reptiles  may  be 
kept  alive  without  food,  says  he  has  never  been  able  to  keep  them 
alive  over  four  months.  Of  the  total  number  collected  in  1873, 
I  brought  sixteen  to  Pennsylvania,  five  of  which  survived  until 
the  following  May.  The  state  of  torpidity  which  began  in 
December  may  account  for  this  to  some  extent,  but  at  various 
times  during  the  winter  of  1873-4,  I  placed  them  near  the  heater 
to  revive  them  temporarily  for  the  pur|>ose  of  showing  them  to 
inquisitive  visitors  ;  still  this  did  not  apparently  affect  them.  In 
May,  1874.  I  placed  them  in  the  .garden,  and  soon  after  being 
exposed  to  the  sun  they  showed  signs  of  exhaustion,  difficulty  of 
respiration,  and  finally  died.  They  were  considerably  emaciated. 
and  probably  the  state  of  debility,  in  addition  to  a  humid  atmos- 
phere and  sudden  exp>osure  to  the  hot  rays  of  the  sun  was  too 
much  for  them. —  W,  J.  Hoffman^  M.D. 

ANTHROPOLOGY. » 

PERFORATEn  Skulls. — Rcv.  Stephen  Bowers,  Ph.D..  recently 
discovered  a  burial  place  near  Santa  Barbara.  Cal.,  which  he 
explored  in  part.  It  yielded  thirty  or  forty  skeletons,  serpentine 
bowIs,a  pipe,  arrow-head,  shell  and  bone  ornaments,  beads, etc.  But 
the  most  singular  feature  was  a  nest  of  six  .skulls  entirely  sepa- 
rated from  the  other  portions  of  the  body,  and  buried  under 
bowlders  and  fragmental  rocks;  five  of  these  skulls  were  per- 
forated near  the  apex  (with  one  exception) ;  the  perforations  were 
about  three-fourths  of  an  inch  in  diameter,  and  were  doubtless 
made  at  death.  He  found  other  perforated  skulls  in  the  same 
cemeteries,  but  they  were  in  too  friable  a  condition  for  preser- 
vation. 

Ethnology  of  Southern  California. — Dr.  Bowers  spent 
several  months  during  the  year  1878  in  ethnological  explorations 

1  BaU.  U.  S.  GeoL  and  Geof;.  Survey,  iv,  1878,  p.  286. 

•  Ilhd,  p.  287.  . 

*  Edited  by  Prof.  Oris  T.  Mason,  Columbian  College,  Washington,  D.  C. 
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permanent  works  have  had  a  standard,  and  it  is  very  diilicult  to 
asccrUiin  what  that  standard  was.  Mr.  Petrie  finds  a  stroni^ 
resemblance  between  the  unit  of  the  North  American  mound- 
builders  and  some  of  the  old  world  standards. 

The  next  paper  on  the  game  of  Patolli,  in  Ancient  Mexico, 
and  its  probable  Asiatic  origin,  by  Mr.  E.  B.  Tylor,  has  already 
.ip{>eared  in  the  Popular  Science  Montltly.  The  paper  by  Mr. 
hVancis  Galton  on  Composite  Portraits  was  read  last  summer 
lx:fore  the  British  Association,  and  was  fully  noticed  at  the  time. 
The  next  communication,  on  the  Origin  of  the  classificatory  sys- 
tem of  relationship  used  among  primitive  peoples,  by  Mr.  C. 
Staniland  Wake,  occupies  36  pages,  and  is  chiefly  a  review  of  Mr. 
I^'wis  H.  Morgan.  Sir  John  Lubbock  and  Mr.  McLennan,  and  op- 
poses Mr.  Morgan's  hypothesis  of  the  consanguine  family  and  pro- 
miscuity as  the  starting  point  of  his  system.  Mr.  Wake  affirms  that 
**  the  consanguine  family  has  not  existed  as  a  recognized  social 
institution,**  and  that  "  the  Punaluan  group  can  be  accounted  for 
*i«itisfactorily  without  Assuming  the  prior  existence  of  the  con- 
sanguine family."  Against  Sir  John  Lubbock's  theory  that 
"  Children  were  not  in  the  earliest  times  regarded  as  equally 
related  to  their  father  and  their  mother,  but  that  the  natural  pro- 
gress of  ideas  is.  first,  that  a  child  is  related  to  his  tribe  generally, 
secondly,  to  his  mother  and  not  to  his  father,  thirdly,  to  his  father 
and  not  to  his  mother,  lastly,  and  lastly  only,  that  he  is  related  to 
both,"  Mr.  W.ike  offers  the  opposing  stitements  of  Mr.  Mor- 
gan with  reference  to  our  own  American  tribes.  Mr.  McLennan*s 
system  of  polyandry  is  dismissed  with  a  few  words. 

The  numlxir  closes  with  two  papers,  by  Mr.  Alfred  Simson,  on 
South  American  tribes,  entitled :  '*  Notes  on  the  Piojes  of  the 
Putumayo,"  and  "  Vocabulary  of  the  Zaparo  language." 

All  lovers  of  excellent  work  will  be  delighted  with  a  new  serial 
whose  first  numl^r  appeared  Jan.  31,  1879.  bearing  the  following 
title.  Indix  Mcdicus,  a  Monthly  classified  record  of  the  Current 
Medical  Literature  of  the  World.  Compiled  under  the  super- 
vision of  Dr.  John  S.  Billings,  Surgeon  U.  S.  Army,  and  Dr.  Rob- 
ert Fletcher,  M.R.C.S.,  Kng.  New  York,  F".  I^eypoldt,  37  Park 
kow.  We  take  the  liberty  to  quote  from  page  31  the  following 
titles : 

Busch  (H.)  Grosse,  Gewicht  und  Brustumfang  von  Soldaten. 
Studien  iiber  ihre  Kntwickelung  und  ihren  Linfluss  auf  die  mili- 
tiirische  Tauglichkeit.     Berlin,  1878,  A.  Hirschwald.  85  pp.,  8vo. 

Cassanova  (A.)  Ibridismo  in  ispecie  fra  I'uomo  e  parecchi 
animali,  facendo  punto  sulla  transformazione  delle  razze  scimio- 
tiche  di  primo  ordine  nelle  infime  selvaggie  umane,  e  sui  metodi 
per  ottenere  migliori  tipi  umani,  equini,  bovine,  ovine,  ecc. 
Milano,  1878.     Zanaboni.  228  pp..  8vo,  5I. 

Von  I^nhossek  (Jos.)  Des  deformations  artificielles  du  crane 
en  general,  de  celles  de  deux  cranes  macrocephales  trouves  en 
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Hongric  et  d*un  crane  provenant  des  temps  barbares  du  meme 
pays.  Avec  1 1  fig.  phototyp.  sur  3  planches,  1 1  fig.  xylogr.  et  5 
fig.  zincogr.  intercalees  dans   le  texte.     Budapest,  1878,  Kilian, 

134  PP-  gr-4-  m.  18. 

Montano.  Etude  sur  les  cranes  boughis  et  dayaks  du  Museum 
d'histoire  naturelle.  Avec  projections  au  diagraphe  intercalees 
dans  le  texte.     Paris,  1878,  G.  Masson.     71  pp.,  8vo. 

Schoebel  (C).  Uame  humaine  au  point  de  vue  de  la  science 
ethnographique;  suivi  d'une  note  sur  Claude  Bernard  et  son 
principe  du  criterium  ethnographique.  Paris,  1878,  De  Rosny. 
24  pp.,  8vo. 

Bouchut  (E.).  Peso  de  los  recien  nacedos.  Rev.  de  med.  y 
cir.  pract,  Madrid,    1878,   11,  289-300. 

Davreux.  Un  cas  remarkable  de  microcephalie.  Ann.  Soc. 
Med. — Chin  de  Liege  1879,  xvii,  329-33 1. 

Dupouy.  De  I'heredite  et  des  manages  consanguins.  Medecin, 
Par..  1878,  IV  (No.  40). 

Whitley  (N.).  Is  "  palaeolithic  man  "  a  Veality  of  the  past,  or 
a  myth  of  the  present?  Jour,  of  Psych.  Med.,  London,  1878, 
n.  s.  IV,  256-275. 

In  addition  to  the  foregoing  valuable  list  from  Index  Medians^ 
the  following  brief  references  are  given  with  the  hope  that  they 
may  be  of  service  to  some  of  our  readers : 

A   review  of  non-Biblical  Semitic  literature  for   1878,  by  A. 

Neubauer,  in  Atheiicsum,  Jan.  11. The  Aryan  Household:  an 

Introduction  to  comparative  jurisprudence,  by  William  E.  Hearn, 

reviewed  in  Atkcncetim^  Jan.  25. The  History  of  Afghanistan 

from  the  earliest  period  to  the  outbreak  of  the  war  in  1878,  by 

Col.  G.  B.  Matteson,  reviewed  in  Academy,  Jan.  11. Russian 

and  Turk,  from  a  geographical,  ethnological  and  historical  point 
of  view,  by  R.  G.  Latham,  reviewed  in  Academy,  Jan.    i8th,  by 

M.  Elie  Reclus. Discoveries  of  Antiquities  in  Italy  in  1878,  by 

F.  Barnabei,  reviewed  in  Academy,  ]^x\,  i8,  1879. Prehistoric 

Copper  Implements.  An  open  letter  to  the  Historical  Society  of 
Wisconsin,  by  Rev.  E.  F.  Slater,  New  England  Hist,  and  Gen, 

Register,  Jan.  9,  9  pp. Ancient  Artificial  Mounds,  B.  Shipp, 

Louisville  Magazine,  Jan.,  7  pp. Peruvian  Antiquities,  Dr.  E. 

R.  Heath,   Quarterly  Journal  of  Science,  Jan. Fairy  Lore  of 

Savages,  J.  A.  Farrer,  Saturday  Magazine,  Jan.  4,  8  pp. The 

Indian  as  a  coming  citizen,  by  E.  B.,  Lippincotfs  Magazine^ 
Jan.,  2  pp. 

GhEOLOaY  AND  PAIiuBONTOLOaY. 

Geological  Survey  of  New  Zealand. — ^The  following  dis- 
tricts of  New  Zealand  have  been  geologized  during  the  season 
1877-8 :  The  Hokanui  mountains  in  Southland,  by  Mr.  Cox,  from 
October  to  January,  assisted  by  Mr.  McKay,  who  continued  the 
work  of  collecting  fossils  until  the  end  of  February.  In  January 
Mr.  Cox  visited  ajrid  reported  on  the  copper  lode  at  Dusky  sound. 
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He  was  then  occupied  until  March  in  the  examination  of  the  Te 
Anau  Lake  district,  afler  which  he  made  the  required  inspection 
of  the  various  coal  mines.  Mr.  McKay  was  employed  on  the 
east  coast  of  the  Wellington  district  during  September,  in  the 
Mount  Potts  district  of  Canterbury  in  October,  and  in  the  Wairoa 
and  Dun  Mountain  district  of  Nelson  in  May.  Lastly,  the 
D'Ur\'illc  island  copper  lodes  were  examined  by  Mr.  Cox  in 
August. 

During  the  year  twenty-six  out  of  the  thirty-two  collieries  now 
in  work  in  the  Colony  were  insjK'Cted  and  surveyed,  and  all  the 
working  plans  brought  up  to  date.  The  underground  surveys 
were  made  in  the  first  instance  by  Mr.  Denniston,  the  govern- 
ment coal  viewer,  and  afterwards,  in  most  cases,  inspected  and 
passed  by  Mr.  Cox,  who  holds  the  position  of  inspector  under 
the  "  Regulation  of  Mines  Act.  1874." 

The  following  is  a  list  of  the  collieries,  with  the  date  of  the  last 
inspection  of  each,  and  the  yield  of  each  year,  for  the  year  end- 
ing on  30th  June : 

Output /0r^t 
DUtriei.  Pate  of  Ins^xthm.  year  in  t^ms, 

1.  Canierbury  colliery i^t  Novemlwr,  1K77. i.ooo 

2.  Wa!lscn<l  "      }j\  February,  1878 1,462 

3.  SprinjjIicKl        ••      26th  OctolK-r,   1 S77 1 ,435 

4.  Stcvcn^n  **      igth  Octolwr,    1877 

5.  Homcbush        "      13th  October,  1877 2,235 

Oamarm  Distrut — 

6.  St.   AndrcwN  colliery ,loth  Novcmlier,  1877 50 

7.  Prince  Alfred         ••       14th  November,  1877 2,045 

8.  Awamoko              ••      i6ih  Novcml>cr,  1877 400 

Otdico  Coal  /"if Us — 

9.  Real    Mackay  collier)* nth  an<l  22<1  January.  1878 306 

10.  Bruce                      "       nth  ami  19th  January,  1878 1,583 

n.  No.  I  Kaitanj^.ita  *'       loth  Dec,  1877,  and  gtb  Jan..  1S7S.  .  1,872 

12.  Kaitan^fata  (.'oal  Mining  Co.  .5th  Dec,  1877,  and  9th  Jan.,  1S78. . . .  10,477 

13.  Shajj  Toint  co.liery   27!h  N«»vcml>er,  1877 2,622 

14.  Ot.igo                  ••       June,  1877,.,... 2.941 

15.  Freeman's          "       June,  1877,  and  7th  January,  1 87S 5*oo6 

16.  Walton  P.irk      •*       June,  1877,  and  7th  January.  1878. . . ,  16,000 

17.  Samvin\            ••       June,  1877,  and  7th  January.  1878....  8.000 

18.  Saddle  ilill        *'       June,  187;.  and  8ih  Januan',  1878....  4,000 

19.  Lawrence           ••       3iljune,i878 1,351 

Greym<mtk  DUtrut— 

20.  Wall-^eml  coljirry 2i;th  Fehniary,    1878 440 

21.  Gial-pit  Heath  C'llliery 20ib  February.  1 878 6.138 

22.  Brunner                  ••       22d  February.  1878 21.974 

Retfton  Distriif^ 

ly  Energetic  colliery I5ih  March.  1878 500 

BuiUr  District^ 

24.  Wellington  colliery 2d  March.  1 878 948 

ColltHf^vOiMi  Diitrift'—' 

25.  ParaiKira  colliery 31st  March.  1878.     (Kkc*! 

AuiklanJ  District  — 

26.  Miran^la  colliery Januar)-,  1877 ^00 

27.  Taupiri  "      February,  1877 

28.  Kupakupa    **      February,  1877 5,200 

29.  WaikatoCoal  Co (Not  yet  vi«te<l.) 600 
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Whangarei — 

30.  Whauwhau   colliery loth  March,  1877  (estimate) 2,000 

31.  Kamo  "      March,  1877 '»200 

Bay  of  Islands — 

32.  Kawakawa  colliery April,  1877 36,599 

Total  output  for  Colony 138,984 

— Jas,  Hector, 

The  Amyzon  Tertiary  Beds. — In  Vol.  i  of  the  Report  of  the 
United  States  Geological  Survey  of  the  Fortieth  parallel,  page 
393,  the  able  author,  Mr.  King,  has  described  an  extensive  series 
of  beds,  including  many  laminated  shales,  which  are  found  in  the 
northern  part  of  Nevada,  as  constituting  an  extension  of  the 
Green  river  formation  west  of  the  Wasatch  mountains.^  He  states 
that  they  contain  the  same  species  of  fossil  fishes  as  those  of  the 
Green  river  epoch.  I  published  the  first  notice  of  this  formation, 
which  I  examined  at  Osino  and  at  Elko,  Nevada,*  and  described 
from  it  two  species  of  fishes,  which  were  referred  to  genera  previous- 
ly unknown,  viz:  Amyzon  zxifl  Tiichophanes.  These  genera  have  not 
been  found  represented  in  the  fish  fauna  preserved  in  the  Green  river 
shales,  which  embraces  eight  genera  and  twenty-four  species.  But 
they  occur  in  several  species  and  specimens  in  the  South  park  of  the 
Rocky  mountains  of  Colorado,  associated  with  the  genera  Rhin- 
eastes  and  Amia,  neither  of  which  has  yet  been  found  in  the 
Green  river  formation.  The  first  named  is  common  in  the  Bridger, 
but  in  a  different  form,  and  the  generic  identity  is  not  yet  fully 
established.  The  Amia  is  represented  in  the  Bridger  by  Papp- 
icthys^  but  in  the  former  the  characteristic  parts  have  not  yet 
been  seen  in  the  South  park  specimens,  so  that  here  also  the 
determination  of  the  genus  is  not  final.  It,  however  remains,  that 
this  fish  fauna  is  different  from  that  of  the  Green  river  beds,  and 
the  modern  aspect  of  the  genera  points  to  an  age  even  later  than 
the  Bridger.  It  is  evident  that  the  pertinence  of  this  series  of 
rocks  to  the  Green  river  formation,  asserted  by  King,  cannot  be 
maintained.  I  have  named  this  epoch  that  of  the  Amyzon  beds, 
from  the  characteristic  genus  which  it  includes,  and  refer  it  to  the 
later  Eocene  or  early  Miocene  eras.  Its  fish  fauna  includes  ten 
species,  distributed  as  follows  :  Trichophanes  Cope,  3  sp. ;  Amy- 
zon  Cope,  4  sp. ;  Rhinaxstes  Cope,  i  sp. ;  Amia  L.,  2  sp. — E,  D, 
Cope, 

Gaudry  on  Permian  Vertebrata.  —  Prof  Gaudry  recently 
brought  before  the  Academy  of  Science  descriptions  of  several 
interesting  types  of  Batrachia  and  Reptilia  from  the  Permian  of 
the  Department  of  the  Saone  et  Loire.  Among  these  was  Actin- 
odon  Gaudry,  whose  vertebrae  are  segmented  so  as  to  closely 
resemble  those  of  Rachitotnus  (this  journal,  1878).  Another  form 
allied  to  Protriton,  was  probably  a  terrestrial  animal,  and  possessed 

»  L.  c.  I,  p.  393. 

*  Proceedings  Amer.  Philosophical  Soc,  1872,  p.  478. 
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a  large  tail ;  it  was  termed  Pleuronura  pdlati.  The  third  type 
was  represented  by  a  humerus  which  resembles  that  of  the  Dime- 
troiion  of  Texas,  and  similar  forms  from  the  Ural  and  South  Af- 
rica, in  presenting  some  Mammalian  features.  He  referred  it  to 
a  new  genus,  under  the  name  of  Enchyrosaurus,  which  is  probably 
Pclycosaurian. 

A  Sting  Ray  from  the  Green  river  Shales  of  Wyoming. — 
I^slie  A.  Lee,  of  Bowdoin  College,  Me.,  recently  lent  me  for  exam- 
ination an  interesting  fossil  from  the  above  formation,  from  the 
locality  which  has  recently  furnished  such  fine  specimens  of 
AfioplosHs,  Diplomystus,  etc.  It  is  a  species  of  sting  ray  nearly 
allied  to  the  genus  Try-on,  but  so  far  different  as  to  be  referable 
to  another  genus  which  I  propose  to  name  Xiphotrygon.  Its 
characters  are:  teeth  with  produced  triangular  crowns  as  in  Raja, 
Caudal  spines  compressed,  with  a  single  serrate-edge,  which  is 
dorsal.  No  caudal  fins  discoverable.  The  species  has  a  rather 
long  acuminate  snout  without  superficial  ossification,  from  whose 
apex  the  pectoral  fin  borders  diverge.  The  latter  do  not  extend  pos- 
terior to  the  ventrals.  Tail  very  long  and  slender,  nearly  twice  as 
long  as  head  and  abdomen.  Caudal  spines  (three  present  in  the 
specimen)  with  a  shallow  lateral  groove,  but  otherwise  smooth. 
Pectoral  rays  31  +  10^41.  Total  length  m.  .515;  width  at 
middle  of  abdomen  .230;  length  of  he.id  .100;  length  of  tail 
•35 1 ;  length  of  spine  .040.  The  species  may  be  called  Xiphotry- 
gon  acutidens.  The  Trygon  muricata,  of  Monte  Boica,  has  the 
typical  form  of  spine,  according  to  Gazzola. — li.  D.  Cope. 

American  Aceratheria. — Four  species  of  rhinoceroses  have 
been  found  within  the  limits  of  the  United  States,  which  may  be 
referred  to  the  above  genus.  They  are.  commencing  with  the 
smallest,  A.  mite  Coj)e.  A,  occidcntalc  Leidy,  -I.  pacifiann  Leidy 
(=--1.  t  hesperius  Leidy.  from  Oregon)  and  A,  tuiquianum  Cope, 
n.  sp.,  from  the  John  Day  river  deposit  of  Oregon.  The  last 
named  is  the  largest  American  species,  nearly  equaling  the 
Aphehps  megahiius  of  the  Loup  River  formation.  It  is  only 
known  from  an  incomplete  mandible,  which  supports  molar, 
canine  and  incisor  teeth.  The  former  have  the  usual  form.  The 
crowns  of  the  canines  are  considerably  wider  than  those  of  the 
incisors,  but  do  not  project  very  far  beyond  them.  They  are  sub- 
triangular  in  outline,  having  a  prominent  shoulder  at  the  base  on 
the  inner  side.  There  is  but  one  incisor  on  each  side,  which  has 
a  transverse  crown.  Diastema  long ;  ascending  ramus  vertical, 
flat  in  front.  Depth  of  ramus  at  last  molar.  065  ;  length  of  last 
molar  .045  ;  width  of  do.  .029  ;  length  of  crown  of  canine  .027  ; 
width  do.  at  base  .024. 

From  beds  of  the  Truckce  epoch  of  the  White  River  forma- 
tion. This  name,  introduced  by  King,  has  priority  of  publication 
over  the  term  Oregon  beds  introduced  by  me,  hence  the  latter 
must  be  abandoned. 
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I  add  that  the  genus  Aphelops  differs  from  Aceratherium  in  the 
presence  of  but  three  toes  on  the  anterior  foot,  and  from  Rltinoce- 
ros  in  the  absence  of  horn. — E.  D,  Cope, 

The  Lower  Jaw  of  Loxolophodon. — Messrs.  Speir  and  Os- 
born  contributed  to  the  April  number  of  the  Amcricari  Journal 
of  Science  and  Arty  a  very  interesting  account  of  the  mandible  of 
Loxolophodon  cornutus,  which  has  been  hitherto  unknown.  It  pre- 
sents characters  as  curious  as  those  of  the  cranium.  The  incisors 
and  canines  are  similar,  and  have  remarkable  bilobate  crowns,  and 
there  is  a  slight  expansion  of  the  lower  margin  of  the  ramus  to 
represent  the  wide  phlange  of  Uintatherium.  The  authors  of  the 
paper  have  not  consulted  the  literature  as  carefully  as  they  might 
have  done,  and  have  thus  been  led  into  error  in  several  points. 
They  think  that  the  mandible  of  Loxolophodon  had  been  already 
described  by  me,  and  that  erroneously ;  whereas  the  description 
to  which  they  refer,  is  that  of  another  species,  probably  of  another 
genus,  found  in  a  different  Bridger  basin.  It  was  not  identified, 
and  was  described  only  as  "  resembling  that  of  Uintatherium^ 
They  confirm  my  description  of  the  furcate  character  of  the  pre- 
maxillary  bones,  while  seeming  to  disapprove  of  it.  They  also 
appear  to  suppose  that  the  question  of  the  possession  of  a  pro- 
boscis is  identical  with  the  question  of  Proboscidian  affinity, 
which  are  really  dissimilar  propositions. — E,  D.  Cope. 

GBOaRAPHY  AND  TRAVELS.  ^ 

African  Exploration. — Dr.  Rohlfs  left  Tripolis  about  Christ- 
mas. Letters  dated  January  27,  1879,  at  Sokna,  some  250  miles 
south  of  Tripolis,  have  been  received,  from  him,  at  Berlin.  They 
include  a  valuable  zoological  report  by  Dr.  Stocker  and  a  num- 
ber of  astronomical  observations.  Sultan  AH  of  Wadai,  who 
treated  Dr.  Nachtigal  so  hospitably,  is  dead,  but  his  brother,  Jou- 
souf,  who  succeeded  him,  is  said  to  be  equally  well  disposed 
towards  foreigners. 

Capt.  Roudaire  reports  favorably  on  the  experimental  borings 
made  by  him  along  the  neck  of  land  separating  the  gulf  of  Gabes 
from  the  Saharan  depression.  Nothing  but  sand  and  soft  soil  were 
encountered  down  to  a  depth  of  one  hundred  feet.  There  are  no 
rocks,  and  M.  de  Lesseps  expresses  himself  satisfied  that  the  con- 
struction of  a  canal  will  meet  with  no  difficulties.  The  scheme, 
however,  of  converting  this  portion  of  the  Southern  Sahara  into 
an  inland  sea  is  severely  criticized ;  it  is  said  that,  if  successful,  it 
would  destroy  the  date-culture,  and  owing  to  the  prevalence  of 
northerly  winds  would  not  exercise  any  favorable  influence  upon 
the  climate  of  Algeria. 

Mr.  Mackenzie,  the  African  traveler,  sailed  from  England 
recently  for  Cape  Juby,  on  the  north-west  coast  of  Africa,  in  a 

^  Edited  by  Ellis  H.  Yarnall,  Philadelphia. 
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specially  chartered    steamer,  for  the   purpose  of  opening  that 
region  to' commerce. 

M.  Paul  Soleillet,  according  to  the  last  intelligence  received  in 
Paris,  had  reached  Sego  and  was  proceeding  onwards. 

One  of  the  most  important  explorations  recently  accomplished 
is  that  of  the  river  Ogowc,  the  largest  river  in  the  French  colony 
of  the  Gaboon.  This  expedition,  commanded  by  M.  Savorgnan 
de  Brazza  assisted  by  Dr.  Ballay,  has  now  returned  after  three 
years  of  hardship  and  danger,  having  had  to  struggle  against  the 
ilUwill  and  cupidity,  and  eventually  the  open  hostility,  of  the 
natives.  The  Ogowe  may  be  divided  into  three  almost  equal 
parts,  the  upper,  middle  iind  lower.  The  middle  portion  follows 
the  equator  as  nearly  as  possible,  .ind  the  other  two  incline  about 
a  degree  and  a  half  southwards,  the  one  towards  the  source  and 
the  other  towards  the  mouth.  MM.  de  Brazza  and  Balhiy  started 
from  Lambarene,  the  extreme  limit  of  the  Kuroj)ean  factories,  in 
August,  1875.  They  halted  first  at  Lope,  a  large  village  on  the 
middle  course  of  the  river,  whence  M.  de  Brazza  went  by  land 
into  the  country  of  the  Fans,  who  were  friendly,  and  from  thence 
to  Doumc,  much  higher  up  the  river,  where  he  was  rejoined  by 
Dr.  liallay.  Above  the  Poubara  falls  the  Ogowe  becomes  an 
insignificant  stream.  Having  ascertained  that  it  did  not  commu- 
nicate with  the  great  lakes  in  the  interior,  they  left  the  basin  of 
the  stream,  which  evidently  has  its  source  from  a  high  plateau 
not  very  distant  from  the  coast.  They  now  suffered  much  from 
want  of  food  and  water,  but  continuing  on  reached  the  N  yambo, 
a  stream  flowing  eastward,  and  which  brought  them  to  the  Alima, 
a  large  river  not  indicated  upon  any  map.  It  was  here  165  yards 
broad  and  sixteen  feet  deep,  and  is  thought  to  be  one  of  the  afflu- 
ents of  the  Congo.  They  followed  it  for  some  distance  partly  on 
foot,  partly  in  canoes,  but  owing  to  the  attacks  of  the  savages 
were  finally  obliged  to  abandon  the  stream,  which  continued  to 
run  eastward.  The  country  was  here  a  vast  swamp,  the  houses 
of  the  natives  being  built  on  piles.  Turning  towards  the  north 
the  tril)es  proved  less  inhospitable,  but  provisions  were  procured 
with  difficulty,  and  they  were  frequently  from  twenty-four  to 
thirty  hours  without  food.  After  crossing  several  streams,  all  of 
which  flowed  eastward,  the  expedition  was  obliged  to  separate ; 
M.  de  Brazza  pursuing  his  journey  beyond  the  equatorial  line, 
while  Dr.  Btillay  awaited  him  at  the  falls  of  Poubara.  The  rainy 
season  drawing  near,  the  former  rejoined  his  companions,  and 
descending  the  Ogowe  the  expedition  arrived  at  Gaboon  on 
November  30,  1878.  During  the  last  five  months  they  had  to 
march  barefooted.  About  800  miles  of  ground  were  covered, 
nearly  all  of  which  was  previously  unknown.  M.  de  Brazza  con- 
templates renewing  his  attempt  during  this  year  and  exploring 
some  of  the  other  affluents  of  the  Ogowe,  which  may  prove  of 
greater  importance  than  the  branch  now  made  known.     A  cor- 
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respondent  of  the  AthencBum  (February  22,  1879)  says:  "  The 
experience  of  M.  de  Brazza  confirms  Mr.  Stanley's  description  of 
the  warlike  character  of  the  tribes  on  and  near  the  Congo,  and 
we  may  fairly  infer  that  no  exploration  of  these  regions  can  be 
successfully  carried  out  except  by  a  strong  party,  and  by  the 
occasional  resort  to  force,  in  order  to  overcome  the  opposition  of 
the  hostile  tribes."  MM.  de  Brazza  and  Ballay  are  now  in  Paris, 
where  they  have  received  many  honors,  including  the  bestowal 
of  the  great  gold  medal  of  the  Paris  Geographical  Society. 

Herr  von  Koppenfels  has  recently  been  exploring  the  country 
inland  from  Gerisco  bay,  in  West  Africa,  a  little  to  the  north  of 
the  Gaboon.  He  ascended  the  river  Muni  as  far  as  the  rapids  of 
the  Tampuni,  and  traveled  thence  by  land,  apparently  following 
Du  Chaillu's  track.  In  the  Crystal  mountains  he  fell  in  with 
tribes  absolutely  unknown  to  Europeans.  They  arc  weak,  poor 
and  very  inoffensive.  Their  country  abounds  in  elephants  and 
gorillas  whose  depredations  are  much  dreaded,  as  the  people 
appear  to  have  no  means  of  protecting  plantations  or  gardens 
from  their  incursions.  The  tribes  dwelling  further  inland  are 
described  as  peaceable. 

Herr  Schiitt,  who  has  been  sent  by  the  German  African  Society 
to  explore  the  interior  of  West  Africa,  from  Loanda,  has  been 
attacked  and  robbed  by  the  Bengala  tribe  on  the  Quango  river, 
and  been  obliged  to  turn  back  to  M'Banza  Muango,  on  the  river 
Lui  {9°  S.  lat.).  He  has  prepared  a  tolerably  correct  map  of  the 
entire  plateau  between  8°  and  10®  S.  lat.  with  all  the  numerous 
streams  that  flow  from  it.  He  was  determined  to  continue  his 
work,  and  was,  when  last  heard  from  (August,  1878)  preparing  to 
cross  tlie  Quango  and  open  up  the  direct  way  to  the  north. 

Major  Serpa  Pinto  has  arrived  at  Pretoria,  in  the  Transvaal, 
with  eight  followers,  the  remnant  of  four  hundred.  In  the  Jan- 
uary number  of  the  Naturalist  we  mentioned  his  intended 
departure  from  Bihe  for  the  Upper  Zambesi  on  the  i8th  of  May, 
1878.  He  telegraphs  to  the  Portuguese  government,  "  In  con- 
cluding myjourney  across  Africa,  I  struggled  with  hunger,  thirst,  the 
natives,  floods  and  drought.  I  have  saved  all  my  papers — twenty 
geographical  charts,  many  topographical  maps,  meteorological 
studies,  drawings  and  a  diary  of  the  complete  exploration  of  the 
Upper  Zambesi,  with  its  seventy-two  cataracts.**  He  says,  accord- 
ing to  the  Nature,  "  he  has  discovered  the  secret  of  the  Cubango, 
by  which  he  seems  to  mean  the  river  which  under  various  names 
was  for  a  time  taken  by  some  to  be  the  upper  course  of  the 
Congo."  Major  Pinto*s  companions,  Capello  and  Ivens,  who  sep- 
arated from  their  leader  at  Bihe,  have  not  as  yet  been  heard  from. 

The  (English)  Baptist  Missionary  Society  have,  according  to 
the  Academy,  decided  to  despatch  an  expedition  under  Mr.  T.  I. 
Comber,  with  instructions  to  make  San  Salvador,  to  the  south  of 
Yellala  falls,  the  base  of  operations,  and  if  possible  to  occupy 


1 879.]  Microscopy.  3  37 

Makouta,  to  the  north-east  of  that  place;  they  are  further  to  leave 
no  effort  untried  to  reach  the  Upper  Congo  river  near  Stanley 
Pool(about  4^  S.  lat.  17^  E.  long).  It  is  contemplated  to  send  a 
small  steamer  in  sections  for  the  navigation  of  the  Upper  Congo. 
San  5>alvador  district  is  much  more  healthy  than  the  coast,  and 
the  country  is  very  productive.  The  people  arc  described  as  very 
quiet. 

MIOROSOOPY.' 

On  a  Standard  for  Micromktry.' — When  the  subject  of  a 
standard  for  micrometry  came  before  this  society  at  the  sugges- 
tion of  the  late  National  Microscopical  Congress,  we  found  our- 
selves unable  to  vote  satisfactorily  upon  it ;  not  for  want  of  any 
definite  desire  in  respect  to  it,  but  because  it  seemed  evident  that 
a  mere  affirmative  or  negative  answer  to  the  proposals  of  the  con- 
gress would  not  accomplish  any  desired  result.  For  a  few  indi- 
viduals or  societies  to  commit  themselves  positively  either  for  or 
against  the  proposals  might  even  render  valuable  progress  on  this 
important  subject  more  difficult.  The  differences  of  opinion  were  so 
strong  and  so  reasonable,  and  the  other  interests  involved  were  so 
diverse  and  wide  spre.id,  as  to  call  for  a  thorough  conference 
before  adopting  any  definite  policy.  We  therefore  proposed  a 
national  committee  to  investigate  the  subject,  confer  with  persons 
wishing  to  be  heard  or  likely  to  give  valuable  information  in 
respect  to  it,  and  place  the  data  thus  obtained  at  the  service  of  all 
parties  interested.  As  yet  we  have  heard  of  no  opposition  to  the 
appointment  of  the  proposed  committee.  The  whole  .spirit  of  the 
world  s  science  at  the  present  day  calls  for  the  highest  possible 
precision  in  determining  questions  of  the  fonn  and  size  of  objects. 
It  is  well  known  that  such  precision  has  not  yet  been  attained  in 
micrometry;  and  it  is  difficult  to  believe  that  any  one  who 
desires  to  give  a  respectful  hearing  to  the  wishes  of  his  fellow 
students,  could  seriously  object  to  submitting  this  manifestly  im- 
portant subject  to  the  consideration  of  a  suitable  committee. 
Whether  in  favor  of  one  action,  or  of  another,  or  of  none,  we 
should  certainly  be  willing  that  all  opinions  and  preferences  be 
heard  before  making  our  final  decision. 

As  to  the  course  which  should  be  adopted  by  the  committee. 
or  recommended  to  the  country,  there  is,  however,  the  greatest 
room  for  reasonable  differences  of  opinion.  And  the  same 
reasons  which  make  a  conmiittee  necessar>',  should  require  us  to 
submit  our  views  with  candor  and  plainness,  but  without  demand- 
ing or  expecting  that  they  shall  be  adopted  as  a  whole.  A  fair 
hearing  and  a  respectful  consideration  is  all  that  can  be  asked  by 
any  one  in  such  a  case.     And  for  the  same  reasons,  any  action 

»  Thi*  flcpArtment  '\s  cditc!  by  Dr.  R.  II.  Ward,  Troy,  N,  Y. 
*  Rcm.irk<«  at  the  Miinw^opical  Section  i»f  the  Troy  Scientific  AsMiciatiun,  Decem- 
ber 2,  1878,  by  R.  II.  WanI,  M.D. 
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taken  by  a  committee  or  by  any  society  or  group  of  societies, 
should  be  suggestive  or  advisory  and  not  positive  or  dictatorial. 

There  may  even  be  some  who  believe  that  nothing  useful  can 
be  accomplished  in  this  field ;  but  a  second  thought  may  show 
that  much  good  can  be  effected,  without  doing  anything  of  doubt- 
ful expediency.  It  seems  unfortunate  that  in  the  suggestions  of 
the  congress  more  prominence  was  given  to  those  points  in  re- 
gard to  which  there  is  greatest  difference  of  opinion,  and  most 
intelligent  doubt  as  to  what  ought  to  be  done,  than  to  the  more 
important  want  underlying  them.  What  we"  need  is  precision, 
first,  and  afterwards  uniformity  of  nomenclature  if  we  can  get  it. 
The  essential  part,  on  which  all  should  agree,  is  that  statements 
of  size  and  distance  should  have  a  definite  meaning ;  that  when 
an  author  mentions,  for  instance,  the  i-iooo  of  an  inch,  or  the 
l-ioo  of  a  centimetre  or  of  a  millimetre,  that  statement  should 
mean  one  and  the  same  thing  to  him,  the  writer,  and  to  all  intel- 
ligent readers.  This  certainly  is  not  true  in  regard  to  the  mea- 
surements made  and  recorded  with  the  microscope  in  the  past  or 
at  the  present  time.  The  best  stage  micrometers  in  use,  as  a 
basis  for  measurements,  are  well  known  to  differ  among  them- 
selves by  various  and  easily  measurable  discrepancies  which  must 
represent  errors  on  one  side  or  both.  In  comparing  micrometers 
from  different  sources,  differences  of  two  per  cent,  have  been  often 
noticed,  and  sometimes  as  high  as  six  per  cent.  Far  less  errors 
than  these,  and  as  are  quite  generally  present,  must  greallly  im- 
pair the  scientific  value  of  all  measurements;  and  it  may  be  safely 
said  that  the  exact  degree  of  accuracy  of  the  instruments  used, 
and  therefore  of  the  measurements  recorded,  by  observers  with 
the  microscope,  is  seldom  known  to  the  authors  themselves,  and 
scarcely  ever  to  the  readers  of  their  papers.  Nor  can  individual 
care  and  labor  overcome  this  difficulty.  A  student  can  reject 
conspicuously  bad  rulings,  and  take  the  average  of  the  best 
within  reach ;  but  cannot  know,  at  last,  exactly  how  well  his  best 
scale  represents  its  nominal  value.  To  determine  how  nearly  the 
i-iooth  of  an  inch  on  our  glass  plate  corresponds  to  the 
i-36ooth  of  the  standard  yard  in  London  or  of  our  national  copy 
of  that  standard  in  Washington,  is  a  most  valuable  result  which 
can  be  attained  only  by  concerted  action,  and  is  well  worthy  the 
labor  of  any  committee  or  of  any  society.  We  need  a  tangible 
inch,  whether  called  a  "standard"  or  not,  which  should  be,  as 
nearly  as  can  be  detected  by  the  modern  microscope,  or  by  any 
other  known  means,  the  I -36th  part  of  the  standard  yard ;  or  a 
centimetre  corresponding  equally  well  with  the  i-iooth  of  the 
standard  metre ;  or  some  other  equally  determined  unit,  which 
should  be  officially  recognized  as  authority  for  all  who  desire  the 
greatest  attainable  accuracy.  If  so  accurate  a  subdivision  exists 
among  the  national  standards  at  Washington,  it  might  be  verified 
by  the  committee,  and  arrangements  sought  from  those  having  it 
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in  charge  by  which  it  could  be  made  practically  useful  to  the 
microscopists  of  the  country.  If  such  a  standard  docs  not  exist, 
one  should  be  made ;  or  if  it  is  not  within  the  power  of  our  pres- 
ent art  to  give  results  in  which  the  microscope  cannot  find  a  fault, 
then  the  end  could  be  attained,  measurably  well,  by  selecting  a 
standard  as  perfect  as  possible,  and  attaching  to  it  a  statement  of 
its  carefully  determined  error. 

This  standard,  if  it  be  proper  to  call  it  a  standard  at  all,  should 
he  selected  by,  or  made  for,  the  committee,  should  be  the  prop- 
erty of  the  nation,  and  should  have  no  mercantile  relations  what- 
ever. By  means  of  a  limited  number  of  very  carefully  verified 
copies,  which  could  also  be  used  as  a  means  of  reconstruction  in 
case  of  accidental  destruction  of  the  original,  it  could  be  rendered 
available  to  all  persons  who  make  or  use  micrometers.  The 
cheapest  commercial  scales,  even,  could  without  increase  of  price 
l)e  accompanied  by  a  statement  as  to  how  closely  the  work  of  the 
screw  which  ruled  them  has  been  found  to  correspond  with  the 
standard ;  and  all  plates  claiming  a  high  degree  of  accuracy 
could  be  carefully  compared,  space  for  space,  and  accompanied  by 
a  statement  of  the  ascertained  error  of  each  individual  space. 
Persons  of  really  scientific  training  would  gladly  incur  the  extra 
expense  of  such  a  corrected  scale.  Even  a  series  of  microscopi- 
cal measurements  already  completed  and  published  might,  in 
some  cases,  receive  additional  value  by  a  note,  added  in  later  edi- 
tions, stating  how  nearly  the  apparatus  used  by  the  author  has 
been  found  to  correspond  with  the  standard  afterwards  adopted. 

Of  course  this  standard  would  deserve  the  name  only  in  a  limi- 
ted sense,  and  not  in  the  same  sense  as  the  standard  yard  in  Lon- 
don and  the  standard  metre  in  Paris ;  but  it  would  be  an  offi- 
cially recognized  representative  of  some  unit  practicable  in  micro- 
scopy, and  it  might  be  made  to  add  greatly  to  the  uniformity  and 
value  of  our  work. 

The  material  of  which  the  standard  should  be  made,  the  form 
it  should  take,  the  manner  in  which  the  s()aces  should  be  indi- 
cated, the  temperature  at  which  it  should  be  standard,  and  the 
manner  in  which  it  should  be  made  available  to  the  public,  and  in 
which  its  safety  could  be  best  secured,  could  only  be  determined 
after  careful  consideration  of  the  world's  recent  experience  in  re- 
spect to  the  care  and  use  of  precise  measures  of  length.  It  has 
even  been  debated  whether  the  practical  standard  should  be  a 
ruled  plate  or  a  spacing  screw  for  use  in  ruling  plates.  But  as 
the  work  of  a  screw  is  known  to  vary  considerably  according  to 
the  conditions  of  its  use,  some  of  which  conditions  are  not  easily 
controlled,  the  adoption  of  a  screw,  however  accurate  it  might  be, 
would  be  likely  to  result  in  the  dfssemination  of  a  number  of 
ruled  plates  possessing  equal  authority  as  standards,  but  differing 
measurably  from  each  other.  Whether  the  micrometric  standard 
should  be  taken  from   our  national   standard,  at  Washington, 
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which  is  itself  a  copy,  or  from  the  world's  standard  in  Europe, 
and  whether  cooperation  with  other  countries  is  feasible  in  this 
work,  are  important  questions  for  consideration. 

Whether  the  standard  secured  should  be  a  fraction  of  the 
yard  or  of  the  metre,  and  how  large  a  fraction,  I,  for  one, 
should  scarcely  have  an  opinion  until  the  committee  should 
ascertain  how  generally  each  system  is  used  by  the  workers  of 
the  country,  and  how  freely  those  workers  would  be  willing  to 
adopt  the  new  system  by  general  agreement.  Whichever  system 
is  adopted,  many  microscopists  would  be  glad  to  have  a  conveni- 
ent unit  in  the  other  system,  verified  by  comparison ;  a  standard  cen- 
timetre divided  into  one  hundred  parts,  for  instance,  being  accom- 
panied by  an  inch  similarly  divided  and  having,  microscopically, 
the  same  relation  to  it  that  it  has  mathematically.  This  method, 
of  possessing  a  practical  standard  in  each  system  while  technically 
improper,  would  be  a  convenience,  and  would  give  a  great  im- 
provement in  our  micrometry.  Nor  would  the  objection  that  it 
might  hinder  the  universal  adoption  of  the  scientific  (metric) 
system  be  a  serious  difficulty  to  my  mind.  The  adoption  and 
rejection  of  systems  is  a  matter  of  evolution,  not  artifice,  and  the 
world  will  move  at  a  rate  that  depends  upon  its  average  interests, 
without  being  much  affected  by  special  efforts  to  advance  or 
retard  its  progress.  • 

:o: 

SCIENTIFIC  NEWS. 

—  The  President  nominated  Clarence  King  for  the  directorship 
of  the  U.  S.  Geological  Survey  recently  created  by  act  of  Con- 
gress, and  the  newspapers  state  that  the  Senate  has  confirmed  the 
appointment.  Of  Mr.  King's  merits  as  a  geologist  we  need  not 
speak,  as  the  Report  of  the  Survey  of  the  Fortieth  parallel  is  an 
enduring  monument  to  his  ability.  We  shall  hope  that  the  fullest 
measure  of  success  may  attend  the  new  Bureau  and  its  distin- 
guished director. 

—  It  is  with  great  regret  that  we  learn  that  Frank  A.  Bradley, 
the  well-known  geologist,  was  recently  crushed  to  death  by  the 
caving  of  the  wall  of  a  gold  mine  in  Georgia.  Mr.  Bradley  had 
at  different  times  filled  positions  on  the  geological  surveys  of 
various  States,  including  New  York,  Illinois,  Tennessee  and 
Georgia.  He  wrote  many  reports,  and  is  the  author  of  a  geologi- 
cal map  of  the  United  States. 

—  Prof.  George  B.  Wood,  president  of  the  American  Philo- 
sophical Society,  and  formerly  professor  of  the  Institutes  of  Medi- 
cine in  the  University  of  Pennsylvania,  recently  deceased  at  the 
age  of  eighty-two  years.  He  is  well  known  as  the  author  of 
Wood  and  Bache's  Dispensatory,  the  standard  work  on  the  sub- 
ject in  this  country.    He  left  important  legacies  to  the  University 
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of  PennsylvMnia,  including  an  endowment  for  several  chairs  in 
connection  with  the  medical  department ;  to  the  American  Philo- 
sophical Society,  etc. 

—  Prof.  5\amuel  T.  Sadtlcr  has  recently  been  elected  to  the 
chair  of  chemistrj'  in  the  Department  of  Arts  of  the  University 
of  Pennsylvania.  Prof  Sadtler  is  a  native  of  Pennsylvania,  and 
is  well  known  as  an  exjxrrt  in  the  analyses  of  mineral  oils,  etc. 

—  The  Buenos  Ayrcan  collection  of  vertebrate  fossils,  exhib- 
ited at  the  Paris  Kxposition  arrived  at  Philadelphia  by  the  Indiana, 
It  is  to  be  exhibited  in  the  biological  department  of  the  Perma- 
nent Exposition. 

—  B.  Waterhousc  Hawkins  has  been  lecturing  on  vertebrate 
palarontolog}',  in  London,  this  winter. 

—  It  appears  by  a  paper  communicated  to  the  Geographical 
Society  of  Paris,  by  M.  Jules  Gamier,  that  in  the  island  of  New 
Caledonia  the  usual  vegetable  productions  of  the  tropics  grow 
well  on  the  island,  but  excepting  coffee  and  tobacco  they  were 
subject  to  periodical  destruction  by  invasions  of  grasshop[)ers. 

—  We  have  received  the  Constitution  and  Record  of  Organi- 
zation of  the  State  Natural  History  Society  of  Illinois,  with  a  list 
of  original  members,  which  number  fifty-two.  This  is  one  of  the 
most  active  scientific  organizations  of  the  West. 

—  In  the  Proceedings  of  the  Zoological  Society  of  London, 
lately  received  Mr.  T.  J.  Parker  publishes  a  note  confirmatory  of 
Prof  Moebius*  account  of  the  stridulating  organs  of  the  spiny 
lobster  (ralinums  vulf^aris).  The  noise  or  stridulation  is  almost 
equally  audible  in  water  and  air.  Moebius  compared  it  to  the 
sound  produced  by  pressing  the  upper  leather  of  a  boot  against 
a  table  leg. 

—  A  valuable  paper  by  Prof  X'^ogt  on  the  adaptation  of  Cope- 
podous  Crustacea  to  parasitism,  apjK*ars  in  the  last  received  num- 
ber of  Actes  de  la  Societe  Hclvetique  des  Sciences  Naturelles. 
Bex,  1878.  The  author  believes  that  evolution  should  be 
studied  from  an  examination  of  parasitic  and  blind  animals,  as 
showing  the  influence  of  a  change  in  the  environment  on  the 
structure  of  the  animal. 

—  At  a  recent  meeting  of  the  London  Kntomological  Society 
the  Rev.  A.  Eaton  exhibited  a  piece  of  "  Kungu  cake "  from 
I^ke  Nyassa  district,  where,  according  to  Livingstone  and  others, 
it  is  used  extensively  as  food  by  the  natives,  who  manufacture  it 
from  large  quantities  of  a  minute  insect,  conjectured  to  be  a 
species  of  Efhcmeridic.  From  an  exhaustive  examination,  however, 
Mr.  Eaton  found  it  to  be  a.  minute  representative  of  the  Culici- 
da?,  or  mosquito  family,  probably  belonging  to  the  genus  Corc- 
thra.     In  connection  with  the  subject  of  insect-food  as  used  by 


man,  Ifr.  Dwtant  remarked  that  he  had  learned  from  Mr,  Chenne". 
that  Ertkiiina  fullo,  a  very  cocnmoa  eastern  hemiptero'i*  -'nseit 
w^.^  lar^--;'./  earen  by  the  Xa^  HiII  tribes  of  Xorth-eastem  ladia. 
Mr.  Mtldola  remarked  that  chitine.  which  comprlied  the  >r-iit  of 
fasect-T  had  been  shown  bv  anal v sis  to  contain  about  ^ix  per  i.tnt. 
of  nitrogen,  and  a?  regards  phosphates,  Mr.  Wm,  Cole  ha-i  bum-ri 
some  in-sects  and  found  phosphoric  acid  in  the  ash. 

—  A  IaI>>r;ou5  work,  redounding  to  the  credit  of  b«jth  parties. 
is  Mr.  Samuel  Henshaws  list  of  the  entomoI'D^cal  writings  :: 
John  L  LeConte.  It  forms  a  pamphlet  of  eie\en  pages,  edited 
by  George  Dim  mock,  and  U  Xc.  i  of  Dimmocks  Special  Bibli- 
ographies. Dr.  LeConte  has  thus  &r  published  253  p-ipers  and 
works.  We  hope  to  record  the  publication  of  many  more  ft'om 
his  pen.  The  second  number  comprises  the  entomological  writing? 
of  George  H.  Horn,  compiled  by  Samuel  Henshaw.  edited  by 
George  Dimmock.  The  titles  number  80.  The  third  part  is  in 
preparation,  giving  a  list  of  the  writings  of  Samuel  Hubbard 
Scudder;  compiled  and  edited  by  George  Dimmock.  Mr.  Scud- 
der's  writings  number  over  250  titles.  These  have,  or  will  appear 
in  the  Advertiser  of  Psyche,  the  organ  of  the  Psyche  Entomologi- 
cal Club,  Cambridge.  These  bibliographies  are  done  with  unex- 
ampled faithfulness  and  care,  and  can  be  purchased  of  the  editors 
of  Psyche,  Cambridge,  Mass.  This  journal  desires  and  needs 
more  subscribers.  The  subscription  is  $\.QO  a  year.  It  is  doing 
a  good  work  for  the  progress  of  entomology  in  this  countrv\  and 
contains  matter  of  much  general  interest;  the  bibliographical 
portion  being  a  valuable  feature.  We  would  only  make  one  criti- 
cism, /.  e.,  in  the  use  of  lower  case  initial  letters  of  names  of 
genera  and  higher  groups ;  this  is  an  innovation  which  we  should 
not  desire  to  see  followed. 

—  The  fourth  volume  of  the  Transactions  of  the  Wisconsin 
Academy  of  Sciences,  Arts  and  Letters,  just  received,  among  a 
number  of  comparatively  worthless  papers,  contains  besides  Prof 
Birge's  notes  on  Cladocera,  already  noticed  in  this  journal,  a  paper 
by  Dr.  E.  Andrews  on  discoveries  illustrating  the  literature  and 
religion  of  the  Mound-builders.  Dr.  P.  R.  Hoy  contributes  two 
papers  entitled.  How  did  the  Aborigines  of  this  country  fabricate 
copper  implements  ?  and  Why  are  there  no  upper  incisors  in  the 
Ruminantia  ?  Dr.  J.  N.  de  Hart  writes  on  the  antiquities  and 
platycnemism  of  the  Mound-builders  of  Wisconsin,  while  Prof 
T.  C.  Chamberlain  publishes  an  essay  on  the  extent  and  signifi- 
cance of  the  Wisconsin  kettle  moraine. 

—  At  its  last  session  Congress  appropriated  ^10,000  for  the 
completion  of  the  investigation  of  the  Rocky  Mountain  locust 
by  the  United  States  Entomological  Commission.  The  work 
during  the  coming  season  will  be  carried  on  in  Colorado  and  the 
Western  Territories,  particularly  Utah  and  Eastern  Idaho,  where 
the  locust  abounds  each  summer,  doing  more  or  less  damage. 
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Parties  will  also  be  sent  into  Montana,  the  main  breeding  place 
of  the  destructive  swarms  periodically  visiting  the  Western  Mis- 
sissippi States. 

—  The  cryptoganious  division  of  the  Herbarium  of  the  Boston 
Society  of  Natural  History  has  been  enriched  by  the  discovery 
of  a  valuable  collection  of  lichens.  This  was  formerly  the  lichen- 
herbarium  of  Dr.  Thomas  Taylor,  an  Irish  botanist,  to  whom  Sir 
W.  J.  and  Sir  Joseph  Hooker  communicated  the  whole  of  their 
extensive  collections  of  lichens,  gathered  during  many  exploring 
ex|)editions.  Dr.  T.iyIor  published  descriptions  of  these  plants 
in  the  London  yourmU  of  Hotany,  1 844-46,  and  many  of  the  speci- 
mens are  the  originals  of  the  descriptions.  In  1850,  Mr.  John  A. 
Lowell  purchased  the  collection  from  Dr.  Taylor's  heirs,  and  it 
formed  a  part  of  the  herbarium  subsequently  presented  by  him 
to  the  Society.  The  knowledge  of  the  structure  of  lichens  has 
been  greatly  advanced  since  Dr.  Taylor's  day,  by  the  use  of  the 
microscojie,  and  the  nomenclature  has  undergone  extensive 
changes.  This  herbarium,  though  consisting  of  over  a  thousand 
species,  might  have  remained  comparatively  useless  to  the  Ameri- 
can student,  had  it  not  been  for  the  voluntary  services  of  Prof. 
Kdward  T.  Tuckerman.  He  has  examined  and  named  very 
nearly  the  entire  collection,  a  work  which  no  one  else  in  this 
country  could  have  done,  and  has  given  it  an  authentic  value 
otherwise  unattainable. 

—  The  French  Academy  of  Science  has  elected  M.  Marey, 
Professor  of  Animal  Mechanics  in  the  College  de  France,  to  M. 
Claude  Ik-rnard's  v«icant  chair. 

—  In  a  recent  report  to  Parliament,  it  seems  that  last  year 
21,682  fatal  cases  from  the  attacks  of  wild  animals  had  occurred 
in  ten  provinces  of  India,  the  largest  number  being  in  Ik*ngal, 
namely,  10.062.  The  deaths  from  snake  bites  alone  in  the  Pun- 
jaub  last  year,  were  828  against  979  in  the  preceding  year. 

—  As  our  readers  are  aware,  the  three  great  geological  surveys 
under  Hayden.  Powell  and  Lt.  Wheeler  are.  by  Act  of  Congress,  to 
be  discontinued  after  the  30th  of  June,  and  to  be  replaced  by  a  new 
U.  S.  Geological  Survey  in  charge  of  Mr.  Clarence  King,  late 
geologist  of  the  Sur\'ey  of  the  Fortieth  Parallel.  It  was  as  far  as 
we  are  aware  the  original  understanding  when  the  matter  was  re- 
ferred by  Congress  to  the  National  Acidemy  of  Sciences  to  sim- 
ply consolidate  the  existing  geological  surveys,  but  the  report  of 
the  Committee  was  so  worded  that  these  surveys  were  abolished 
outright  instead  of  being  consolidated.  The  amount  appropri- 
ated for  the  new  geological  survey  is  Sioo.ooo,  a  little  more  than 
each  of  the  other  surveys  have  formerly  received.  Thus  the  work 
is  apparently  to  be  greatly  curtailed,  and  science  and  the  best 
interests  of  the  western  |x:ople  will,  in  a  corresponding  degree, 
suffer. 
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It  is  greatly  to  be  regretted  that  the  work  is  in  the  future  appar- 
ently to  be  conducted  on  so  narrow  and  limited  a  scale,  for  which 
the  scientific  world  may  thank  the  two  or  three  naturalists  who 
have  been  conspicuous  in  shaping  legislation  in  this  whole  mat- 
ter. It  has  even  been  strongly  intimated  that  hereafter  no  zoology 
and  botany  is  to  be  connected  with  the  future  geological  work. 
This  is  to  be  deprecated  by  biologists  throughout  the  country, 
who  are  probably  unaware  how  much  has  been  done  to  influence 
those  in  authority  at  Washington,  and  to  prejudice  them  against 
giving  national  aid  to  these  sciences.  All  this  is  a  new  feature  in 
the  history  of  science  in  this  country,  and  has  been,  we  are  led  to 
believe,  the  result  of  narrow,  local  private  jealousies,  rather  than 
from  any  generous,  catholic,  scientific  spirit.  Since  the  time  of 
I-»ewis  and  Clark's  Expedition,  naturalists  have  been  sent  out  with 
the  national  scientific  expeditions,  at  little  expense  to  the  general 
government;  with  nearly  all  surveying  parties,  topographical  and 
geological ;  the  reports  of  the  naturalists  of  the  U.  S.  Exploring 
Expedition,  of  the  Pacific  Railway  Surveys,  of  the  naturalists  who 
have  prepared  the  botanical  and  zoological  reports  of  Hayden's 
Survey,  have  added  immensely  to  the  prestige  of  American  biologi- 
cal science ;  it  has  been  done  at  little  extra  expense,  most  of  the 
cost  of  printing  not  having  been  paid  for  out  of  the  funds  appro- 
priated for  the  surveys  themselves.  No  richer  results  in  biology 
and  palaeontology  and  physical  geology  combined  have  been  elic- 
ited in  this  country  than  the  researches  carried  on  by  Pourtales, 
the  two  Agassizs  and  those  associated  with  these  scientists,  in  the 
dredgings  made  in  deep  water  from  Florida  to  Maine  on  the  ves- 
sels of  the  U.  S.  Coast  Survey ;  and  yet  it  has  been  urged  on 
legislators  and  those  in  authority  at  Washington,  with  singular 
inconsistency,  by  certain  of  those  who  have  and  are  even  now  en- 
joying the  results  of  the  biological  work  thus  inexpensively 
carried  on  with  the  U.  S.  Coast  Survey,  that  no  zoology  or  bot- 
any should  be  connected  with  the  geological  surveys ! 

From  the  very  fact  that  the  largest,  best  known  survey  in  this 
country  and  in  Europe,  one  which  more  than  any  other  survey  in 
this  country,  unless  we  except  the  New  York  State  Survey,  has 
won  the  warmest  sympathy  and  interest  from  the  leading  geol- 
ogists and  palaeontologists  of  Europe — from  the  very  fact,  we  say, 
that  the  survey  in  charge  of  Professor  Haydcn  has  been  con- 
ducted in  a  liberal,  catholic  way,  and  so  as  to  promote  and  diffuse 
among  the  people  who  are  paying  for  the  work  done,  a  knowl- 
edge of  the  natural  resources  of  the  Far  West,  we  had  hoped  that 
after  more  than  twenty  years  of  service  in  the  field,  he  would 
have  been  allowed  to  extend  and  complete  the  work  in  the 
manner  already  begun.  We  would  see  no  curtailment  of  the 
work,  and  in  voting  in  the  meeting  of  the  National  Academy  for 
consolidation,  we  supposed  that  with  the  moral  support  of  the 
Academy,  Congress  would  vote  still  larger  supplies,  and  have  the 
work  done  in  a  liberal,  broad,  comprehensive  spirit  consistent  with 
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the  magnitude  of  the  interests  involved,  and  especially  that  no 
grave  injustice  would  be  done  in  selecting  those  who  should  have 
charge  of  the  work.  There  was  room  for  the  employment  of  all 
who  were  engaged  in  the  work  now  going  on,  and  we  firmly 
believe  that  had  Prof  Henry,  the  lamented  promoter  of  Amer- 
ican science  in  its  broadest  spirit,  presided  over  the  councils  of  the 
National  Academy,  the  result  would  have  been  far  diflferent. 

Mr.  King  has  our  congratulations  and  best  wishes,  and  we  trust 
he  will  liberally  construe  the  recent  Act  of  Congress,  and  con- 
duct the  surveys  to  be  under  his  charge  in  the  liberal  spirit  already 
shown  in  the  series  of  elaborate  reports  of  the  Fortieth  Parallel, 
one  of  the  most  expensive  of  which  treats  of  the  botany  of  the 
Survey. — A,  S.  Packard,  Jr, 

:o: 

PROCEEDINGS  OF  SCIENTIFIC  SOCIETIES. 

Proceedings  of  the  Academy  ok  Natural  Sciences  of 
Philadelphia,  Jan.  22. — President  Ruschenberger  in  the  Chair. 
Mr.  Meehan  called  attention  to  some  s[>ecimens  of  Solidago  odora, 
which  was  used  in  some  parts  of  Pennsylvania  as  tea.  Mr.  Ash- 
burner  exhibited  some  charts  intended  to  illustrate  the  geological 
faults  in  Jack's  mountain.  Pa.  Mr.  Potts  exhibited  some  silk- 
worm cocoons  in  which  the  skin  cast  off  from  the  trachea  within 
was  shown,  and  also  that  two  worms  spun  a  single  cocoon  in 
co-partnership.  Mr.  John  Ford  exhibited  an  oyster,  the  shell  of 
which  was  almost  destroyed  by  the  common  boring  sponge. 

Jan.  28. — The  President  in  the  Chair.  A  paper  entitled,  Fur- 
ther Notes  on  the  Mechanical  Genesis  of  Tooth-forms,  by  John 
A.  Ryder.  Dr.  I^idy  exhibited  a  mass  of  worms  from  Cecil 
county,  Md.,  supposed  to  be  Gordius  robustus,  also  the  liver  of  a 
rat  much  infested  with  Cysticcrcus. 

Feb.  4. — The  President  in  the  Chair.  Dr.  Leidy  described  the 
fossil  jaws  and  teeth  of  a  deer  from  Muscatine,  Iowa,  for  which 
he  proposed  the  name  Cenms  muscatinensis.  Dr.  H.  C.  Chap- 
man made  a  communication  on  the  chimpanzee  which  recently 
died  at  the  Zoological  Garden,  arriving  at  the  conclusion,  and 
agreeing  with  Prof.  Owen,  that  the  cerebrum  did  not  fully  cover 
the  cerebellum,  as  held  by  Huxley  and  others.  Detailed  com- 
j)arisons  were  also  made  in  regard  to  the  arrangement  of  the 
muscles. 

MiDPLhisFA  SciKNTiFic  FiELD  Club,  Maiden,  Mass.,  organized 
March,  1878. — The  Club  held  its  first  annual  meeting  March  5, 
1879,  and  elected  the  following  officers:  President,  Henry  L. 
Moody;  vice-presidents,  Rev.  Geo.  P.  Huntington,  Frank  S. 
Collins.  Mrs.  P.  D.  Richard^:  corresponding  secretary,  Geo.  E. 
Davenport ;  recording  secretary  and  treasurer,  F.  \V.  Morandi ; 
custodian.  Miss  Hattie  Silvester;  Kxec.  Com.,  L.  L.  Dame,  Geo. 
K.  Davenport,  Mrs.  Annie  U.  Moody,  Miss  Martha  Silvester,  F. 
W.  Morandi. 


346  Selected  Articles  in  Scientific  Serials,      [May,  1879. 

f 

The  Club  propose  to  investigate,  and,  if  possible,  establish  a 
museum  illustrating  the  natural  history  of  Middlesex  county. 

For  this  purpose  special  departments  in  the  different  branches 
of  natural  science  have  been  organized,  under  the  direction  of  the 
Executive  committee,  and  the  botanical  department  has  been 
divided  into  sections  for  the  better  prosecution  of  that  portion 
of  the  Club's  work. 

Mr.  Dame,  assisted  by  Mr.  Huntington  and  Mr.  Roscoe  Fro- 
hoch,  will  have  charge  of  the  Phaenogamous  sections,  Mr.  Daven- 
port of  the  vascular  Cryptogams,  and  Mr.  Collins  of  the  Algae. 

The  entomological  department  will  be  in  charge  of  Mr.  Moody, 
and  the  ornithological  department  conducted  by  Mr.  Wm.  B. 
Gibbs.  Communication  with  the  Club  maybe  had  by  addressing 
the  corresponding  secretary,  at  Medford,  Mass. 

New  York  Academy  of  Sciences,  March  17. — Mr.  A.  A. 
Julien  gave  an  account  of  simple  devices  in  determinative  lith- 
ology.  and  Prof  T.  Egleston  read  a  paper  on  pre-historic  mining 
at  Lake  Superior. 

American  Geographical  Society,  New  York,  April  8. — Mr. 
William  I.  Marshall  read  a  paper  on  the  Yellowstone  National 
Park,  with  a  description  of  the  wonders  of  that  region. 

Appalachian  Mountain  Club,  Boston,  April  9. — The  Coun- 
cillors presented  their  spring  reports,  and  a  paper  was  read  by 
Prof  F.  W.  Clarke,  entitled  a  trip  to  North  Carolina,  describing 
the  mountains  of  that  State. 

April  16. — Mr.  Justin  Winsor  delivered  an  illustrated  lecture 
on  the  earliest  maps  of  the  American  continent. 

Boston  Society  of  Natural  History,  April  2. — Rev  G.  F. 
Wright  made  a  communication  on  the  medial  and  terminal 
moraines  of  New  England.  Mr.  Warren  Upham  read  a  paper  on 
the  glacial  drift  in  Boston  and  vicinity,  and  Dr.  C.  S.  Minot 
remarked  on  histological  differentiation. 

:o: 

SELECTED  ARTICLES  IN  SCIENTIFIC  SERIALS. 

SlEBOLD  AND  KoLLIKER's  ZeITSCHRIFT  FUR  WISSENSCHAFTLICUE 

ZooLOCiiE. — March  13.  The  Anatomy  of  Amblystoma  weis- 
manni,  by  R.  Wiedersheim.  On  pelagic  Annelidans  from  the 
shores  of  the  Canary  islands,  by  R.  Greef  The  motions  of  our 
land  snails,  by  H.  Simroth. 

American  Journal  of  Science  and  Arts. — The  Vertebrae  of 
recent  birds,  by  O.  C.  Marsh.  The  lower  jaw  of  Loxolophodon, 
by  H.  F.  Osborn  and  F.  Speir,  Jr.  Notice  of  recent  additions  to 
the  marine  fauna  of  the  eastern  coast  of  North  America,  bv  A. 
E.  Verrill. 

The  Canadian  Naturalist. — March  22.  Remarks  on  recent 
papers  on  the  geology  of  Nova  Scotia,  by  J.  W.  Dawson.  Notes 
on  the  g^Jac/ation  of  British  Columbia,  by  G.  M.  Dawson. 
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PROF.    HARTT    ON    TIIK    BRAZILIAN    SANDSTONE 

REKFS. 

BY  KICIIAKD  RATHBUN. 

THE  sca-coast  of  Brazil,  from  the  mouth  of  the  Amazonas  to 
near  Victoria,  is  generally  low  and  of  quite  uniform  character, 
being  everywhere  faced  with  broad,  open  beaches  of  sand  that 
extend  for  miles  and  miles  without  interruption.  A  less  inviting 
region  than  this  to  the  explorer  can  scarcely  be  imagined,  and  it 
stands  in  marked  contrast  with  the  more  tempting  inland  districts, 
especially  those  in  the  Amazonian  valley,  which  have  always 
caused  Brazil  to  be  considered  a  sort  of  naturalists'  paradise.  It 
was  little  suspected,  until  a  few  years  ago,  that  this  unattractive 
coast  harbored  very  extensive  and  curious  coral  reefs,  and  dis- 
played, in  connection  with  its  beaches,  interesting  phenomena 
whose  true  character  had  been  entirely  misunderstood. 

Some  of  the  earlier  writers  on  Brazil  endeavored  to  describe 
this  region,  relying  either  on  their  own  imperfect  observations,  or 
on  what  others  had  seen,  and  adding,  apparently,  here  and  there, 
numerous  details,  the  products  of  their  own  fertile  brains,  [per- 
haps, to  smooth  over  and  complete  the  sketch. 

These  ver>'  inaccurate  accounts  gave  credence  to  the  existence 
of  a  long  bar  or  reef  of  stone,  bordering  the  entire  coast  from 
north  of  Cape  St.  Roque  to  the  southward  of  Bahia.  Piso,  in 
his  work  published  in  1648,  described  this  reef,  and  he  has  been 
copied  over  and  over  again  by  nearly  ever)'  author  who  has 
written  on  this  subject  since  his  time,  no  one  ever  having 
taken  the  trouble  to  test  the  accuracv  of  his  statements.  Even 
StaflP-Commander  Pcnn,  in  the  **  South  American  Coast  Pilot/' 

▼ou  Ktn.    wo,  vi«  ts 
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treats  of  "  the  recife,  a  singular  ridge  of  coral  rock,"  bordering 
'  the  coast,  at  a  distance  from  it  of  about  half  a  mile  to  three  miles 
or  more,  and  extending  from  the  north-east  part  of  Brazil  to  south 
of  Hahia.  According  to  his  accounts,  the  reef  is  about  sixteen 
feet  broad  at  the  top,  forming  a  natural  breakwater,  with  smooth 
and  shallow  water  inside,  aflbrding  a  channel  for  coasters,  "  It  is 
broken  occasionally,  and  forms,  by  the  openings,  entrances  to  the 
greater  part  of  the  ports,  rivers  and  creeks  on  the  coast." 

Gardner  describes  the  mythical  reef  in  nearly  the  sime  terms, 
and  there  can  be  no  doubting  the  fact  that  these  two  writers  have 
reproduced  Piso's  old  description,  with  many  additional  details 
thrown  in  gratuitously. 

It  is  needless  to  state  that  these  accounts  of  a  continuous  reef 
were  without  foundation,  but  they  served,  more  or  less,  to  mould 
the  world's  ideas  of  the  character  of  that  coast  up  to  the  time 
when  the  late  Prof  Ch.  Fred.  Hartt  pubtlslicd  the  results  of  his 
careful  and  painstaking  explorations  of  that  region.  Whether 
this  observer  was  the  first  to  rightly  interpret  the  structure  of  the 
Central  Brazilian  coast  or  not,  he,  at  least,  has  given  the  only 
extended  and  intelligible  account  of  it.  He  has  shown  that 
although  stone  reefs  occur  at  many  localities,  they  are  far  from 
being  universal,  or  even  continuous  over  any  great  distance. 

Quite  distinct  from  these  arc  a  series  of  coral  reefs,  often  lying 
near  the  shore,  but  much  more  developed  farther  out,  rising  up- 
ward from  the  surface  of  the  submerged  border  of  the  conti- 
nent. 

As  a  member  of  the  Thayer  Expedition  in  1865,  Prof  Hartt 
examined  two  quite  perfect  stone  reefs,  at  Porto  Seguro  and 
Santa  Cruz,  in  the  province  of  Bahia,  and  at  several  places  in  the 
province  of  Espirito  Santo  he  also  found  traces  of  the  same 
structure,  lying  near  the  beach,  however,  and  not  forming  true 
reefs.  On  his  second  trip,  in  1867,  ho  was  able  to  study  the 
larger  and  more  perfect  stone  reef  of  Pernambuco,  and  to  detect 
a  similar  formation  on  the  beaches  about  Bahia.  A  full  state- 
ment of  these  investigations,  and  of  his  theory  of  the  origin  of 
the  reefs,  is  given  in  his  "  Geology  and  Physical  Geography  of 
Brazil,"  published  in  1870.  Darwin,  who  touched  at  Pernambuco 
on  his  memorable  voyage,  arrived  at  nearly  the  same  conclusions 
regarding  the  mode  of  formation  of  the  reef  at  that  place,  as  did 
Prof.  Hartt,  but  his  description  of  it  is  very  brief. 
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Immediately  upon  the  organization  of  the  Geological  Commis- 
sion of  Brazil,  in  1875,  under  the  leadership  of  Prof.  Hartt,  active 
field  o|)erations  were  commenced  in  the  province  of  Pemambuco, 
and  another  opportunity  was  thus  afforded  the  late  chief  to  exam- 
ine that  most  noted  of  all  these  natural  breakwaters.  With  the 
larger  force  and  more  jKvfcct  <ippliances  now  at  his  command,  he 
proceeded  to  carefully  map  out  the  reef  and  its  surroundings,  and 
to  study  in  detail  every  feature  connected  with  it  This  extended 
investigation  did  not  materially  alter  his  previously-formed  ideas 
as  to  the  true  character  and  mode  of  growth  of  the  reef,  but  there 
were  added  many  facts  not  before  observed. 

Other  stone  reefs,  at  Cape  Sto-Agostinho,  Parahyba  do  Norte, 
etc.,  were  explored  by  the  Commission,  and  the  conclusions 
arrived  at,  after  comi);iring  the  results  of  all  these  studies,  are  of 
great  interest  and  importance,  demonstrating  that  on  the  coast  of 
Brazil  conditions  obtain  for  the  united  working  of  a  set  of  simple 
forces  which,  apparently,  arc  not  perfectly  combined,  at  least  with 
the  same  results,  in  any  other  part  of  the  world.  As  we  can  best 
understand  these  phenomena  after  becoming  acquainted  with  the 
structure  and  appearance  of  a  single  reef,  we  will  first  describe 
the  one  at  Pernambuco,  partly  in  the  very  words  of  Prof.  Hartt, 
and  then  discuss  the  subject  as  a  whole. 

Just  to  the  south  of  the  city  of  Pernambuco,  a  little  river 
breaks  through  the  land,  and  would  open  directly  into  the  sea 
were  it  not  that  a  narrow  wall  of  stone,  running  in  a  general  way 
parallel  to  the  shore,  carries  its  course  some  distance  farther 
north,  to  beyond  the  limits  of  the  city.  Another  small  river,  near 
its  mouth  flowing  parallel  with  the  sea,  and  separated  from  it  by 
only  a  narrow  strip  of  land,  runs  through  the  city  of  Pernam- 
buco, and  opens  also  behind  the  reef 

There  is  thus  formed  a  small  and  very  shallow  bay,  which  is  con- 
tinued n«>rthward  past  the  city,  as  a  rather  narrow  channel,  having 
a  width  of  only  a  hundred  rods  or  less,  and  a  depth  of  but  a  few 
fathoms.  The  outlet  to  this  channel  is  close  to  the  northern  end 
of  the  reef,  and  is  so  shallow  as  to  admit  only  coasting  steamers 
and  vessels  of  ordinar>'  draught.  It  is,  however,  the  protecting 
reef  and  not  the  narrow  harbor  that  interests  us  now. 

Standing  upon  some  prominent  point  near  the  shore,  in  Per- 
nambuco, we  can  plainly  trace  this  narrow  strip  of  stone  from 
its  commencement,  about  opposite  the  ancient  fortaleza  do  Brum, 
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situated  to  the  north  of  the  city,  to  the  Ilha  dos  Pinhos,  at  the 
south.  Its  course  is  south,  a  few  degrees  west,  and  it  runs  in 
a  nearly  straight  and  unbroken  line  to  near  the  latter  place,  where, 
however,  it  is  cut  through  so  as  to  afford  a  passage-way  for  small 
boats  and  jangadas.  From  this  point  to  its  southern  end  it  is 
much  broken  up  and  generally  irregular. 

But  to  examine  it  the  more  closely  we  must  land  upon  it  at 
low  tide,  and  walk  along  its  nearly  level  surface,  stopping  at  times 
to  investigate  any  unusual  appearance  that  may  attract  our 
attention. 

The  reef  rock  is  a  sandstone,  of  a  light  brownish  tint  when 
wet  by  the  waves,  and  is  formed  of  siliceous  sand  and  rounded 
pebbles,  mingled  with  which  are  many  perfect  and  broken  shells, 
all  firmly  cemented  together  by  carbonate  of  lime.  The  most 
abundant  shell  in  the  sandstone  is  a  species  of  Venus,  still  very 
common  on  the  neighboring  shores,  and  preserving  in  the  rock 
its  natural  colors. 

At  its  northern  end  the  reef  is  very  narrow  and  has,  apparently, 
been  much  undermined  and  worn  by  the  waves,  for  it  is  lower 
here  than  to  the  south,  and  the  sandstone  lies  in  immense  blocks, 
inclined  toward  the  sea.  To  increase  its  height  and  better  pro- 
tect the  harbor  at  this  place,  an  artificial  wall,  partly  of  brick  and 
mortar,  partly  of  reef  stone  clamped  together,  has  been  con- 
structed. That  the  reef  formerly  extended  much  farther  north- 
ward is  evident  from  the  existence  of  an  isolated  mass  of  reef 
rock  just  off  the  northern  end,  and  of  a  stretch  of  submerged 
reef  beyond  the  channel.  Upon  the  extreme  point  of  the  reef 
stands  the  Pernambuco  light-house,  and  a  short  distance  from  it 
is  a  little  old  octagonal  fort,  called  Picao,  built  of  reef  stone,  and 
occupying  the  entire  width  of  the  reef. 

Following  southward,  tlie  reef  becomes  broader  and  more  level 
on  top,  but  is  still  very  irregular  at  the  sides.  In  front  of  the 
city  it  has  an  average  width  of  about  two  hundred  and  fifty  feet, 
and  a  height  equal  to  about  that  of  high  tide,  though  on  account 
of  the  great  commotion  made  by  the  waves  at  such  times,  it  is 
impossible  to  exactly  determine  this  fact.  As  to  the  thickness  of 
the  reef,  it  must  reach  down  to  below  the  level  of  low  tide, 
because  the  rock  is  never  entirely  uncovered  by  the  water. 

The  highest  part  of  the  reef  forms  a  broad  belt  of  varying 
width,  whose  axis  lies  a  little  to  the  inside  of  that  of  the  ree£ 
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From  this  belt  the  surface  sloixjs  more  or  less  strongly  on  both 
sides,  but  presents  quite  different  characters,  resulting  from 
difTerences  in  exp«)sure.  The  outer  side  of  the  reef  has  become 
very  irregular  from  the  constant  beating  of  the  surf,  and  is  pierced 
with  innumerable  cavities  of  sea-urchins  and  thickly  overgrown 
with  sc\i- weeds  anil  calcareous  incrustations.  The  inner  side, 
after  a  more  or  kss  rapid  landward  slojK*,  breaks  down  abruptly 
and  irregularly,  antl  often  presents  an  overhanging  edge. 

The  reef  is  cut  up  into  large  blocks  by  joints  or  cracks,  which, 
though  quite  variable  in  their  courses,  may  be  reduced  to  two 
gt.neral  series,  one  jxirallel  to  the  axis  of  the  reef,  the  other  trans- 
verse to  it ;  but  many  run  obliquely  or  radiate  from  a  common 
ci-nttT,  as  though  the  reef  at  that  point  liad  settled  down  upv)n  a 
hard  underlying  spot ;  sometimes  they  form  a  tangled  maze. 
These  ji>ints  are  vertic.d  or  highly  inclined,  and  the  angular 
m.isses  resulting  from  them  are  likely  to  be  detached,  on  the 
outer  side  of  the  reef  by  the  force  of  tl;e  waves,  and  on  the  inner 
side  by  the  undermining  action  of  the  currents  in  the  harbor.  In 
this  manner  the  margins  of  the  reef  have  been  made  very  jagged, 
the  outer  being  the  most  irregular.  On  the  upper  surface  of  the 
reef,  where  there  has  been  no  ilislocatiou,  the  joints  tend  to  widen 
by  the  action  of  the  surf  and  by  chemical  decomposition.  There 
are  thus  formed  open  passages,  a  foot  to  a  yard  <»r  more  in  width, 
and  with  a  considerable  depth  of  water.  In  these  we  always  find 
a  rich  collection  of  marine  animals,  corals  and  other  polyps  pre- 
dominating. 

Xow  let  us  inspect  more  minutely  the  character  of  the  surface, 
and  the  many  f)reign  «»bjects  living  or  growing  upon  it,  which 
tend  either  to  protect  it  from  wear,  or  to  graducdly  and  surely 
effjct  its  destruction.  As  stated  a!)ove,  sea-urchins  are  burrowing: 
into  its  outer  edge.  There  is  only  a  single  .spjcies  on  the  Hr.izilian 
coast  that  is  able  to  e.xcavate  in  the  solid  rock  ;  it  is  the  Eihino- 
tfittra  sulhvti^n/iiris,  everywhere  abundant,  and  possessed  of  stout, 
sharply-p«>inted  spines.  On  abrupt  slopes  of  the  reef,  this  dili- 
gent  worker  forms  rounded  holes,  having  only  a  slight  depth,  but 
where  the  sli^x:  is  gr.idual,  the  holes  are  much  longer,  running 
either  directly  inwards,  or  in  a  more  or  less  winding  way,  being 
s«jmetimes  curvetl  or  bent  upon  themselves.  They  have  often  a 
length  of  four  or  five  feet,  and  a  width  of  three  or  four  inches,  the 
urchin  apixirently  occupying  the  lower  end  of  the  elongate 
holes. 
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Whether  the  process  by  which  the  boring  is  accomplished,  in 
this  special  case,  is  chemical  or  mechanical,  it  is  very  certain  that 
this  sea-urchin  is  able  to  resort  to  the  latter  means  at  times,  for 
its  excavations  are  common  in  the  trap  and  gneiss  rocks  of  many 
parts  of  the  coast. 

The  sea-urchin  holes,  enlarged  by  the  action  of  the  surf,  give 
rise  to  cavities  and  irregular  pools  on  the  surface  of  the  reef,  and 
these  are  deepened  and  widened  by  the  dissolving  action  of  the 
water  left  stagnant  in  them  at  low  tide.  But  nullipores,  barnacles 
and  tube-building  worms  also  live  upon  the  surface,  in  immense 
numbers,  and  construct  a  very  hard  and  durable  substance  which, 
to  a  certain  extent,  compensates  for  the  loss  of  material  caused 
by  the  sea-urchins.  The  barnacles  and  worms  build  up  little 
walls  of  limestone  around  the  mouths  of  the  holes  and  between 
them,  keeping  them  for  a  time  more  or  less  separated  and  per- 
fect; but  these  walls  are  being  constantly  broken  away,  to- 
gether with  much  of  the  surrounding  material,  resulting  in  the 
formation,  over  most  of  the  outer  slope  of  the  surface,  of  a  mul- 
titude of  irregular,  shallow  pools,  whose  edges  are  protected  by 
the  same  growth  of  barnacles  and  worm  tubes.  Many  project- 
ing masses,  also  capped  with  the  hard  limestone  coating,  are  left 
standing  in  the  pools,  and  wearing  most  rapidly  below,  they  pro- 
duce mushroom-like  structures,  which  are  very  characteristic  of 
the  outer  surface.  They  reach  to  the  same  height  as  the  margins 
of  the  pools. 

Ordinary  sea-weeds  grow  luxuriantly  on  the  outer  edge  of  the 
reef,  but  they  are  of  slight  importance  compared  with  the  calca- 
reous nullipores,  which  live  in  the  full  face  of  the  surf  and  form, 
over  large  areas,  a  crust  of  a  foot  or  more  in  thickness.  Thus 
the  barnacles,  worm-tubes  and  nullipores  combined,  aid  very 
materially  in  protecting  the  reef  from  wear,  but  the  good  they 
do  is  more  than  counterbalanced  by  the  harmful  action  of  the 
waves  and  sea-urchins,  and,  unless  the  latter  are  in  some  way 
exterminated,  they  will  eventually  work  much  mischief  to  the 
harbor  of  Pernambuco. 

The  inner  slope  of  the  surface  of  the  reef  differs  from  the 

outer,  in  not  possessing  those  features  which  result   from  the 

actions  of  the  sea-urchins,  and  also  in  being  without  the  nullipore 

crust.     It  is  generally  characterized  by  a  series  of  shallow  basins, 

lying  one  below  the  other  along  the  slope,  the  rim  of  each  being 
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protected  by  baraaclcs  or  worm-tubes.  These  basins  arc  some- 
times several  feet  in  diameter  and  a  foot  or  more  deep,  and  are 
often  ver)*^  irregular.  Prof.  Hartt  has  compared  them  in  appear- 
ance to  the  basins  formed  by  the  hot  springs  of  the  Yellowstone 
valley;  but  while  the  latter  have  been  formed  by  deposition,  the 
former  result  from  wear. 

Having  now  finished  our  rather  detailed  study  of  the  reef 
where  it  is  most  perfect,  we  must  proceed  farther  south  and  see 
how  it  terminates.  Nearly  opposite  the  mouth  of  the  river 
described  in  the  first  part  of  this  paper,  we  find  a  small  channel 
running  underneath  the  sandstone  of  the  reef,  and  through  this 
there  is  a  constant  movement  of  water.  At  the  sides  large 
blocks  have  been  dislodged,  and,  tumbling  down,  have  reduced 
the  width  of  the  upper  surface  to  about  thirty  or  thirty-five  feet. 
It  thus  becomes  evident,  as  has  been  otherwise  proven,  that  the 
sandstone  reef  rests  on  a  very  insecure  foundation  of  soft  mate- 
rial, which  the  water  has  washed  out  in  places,  forming  covered 
passage-ways  through  which  there  is  a  strong  current,  varying  in 
direction  according  to  the  time  of  the  tide.  Engineers,  in  boring 
through  the  rock,  came  to  loose  sand  underneath,  demonstrating 
that  the  structure  we  are  dealing  with  is  only  the  consolidated 
capping  of  a  long  bar  of  sand. 

To  the  south  of  the  channel  just  described,  the  reef  has  been 
much  excavated,  not  only  by  the  waves  but  by  quarrying ;  this 
unwarranted  destruction  of  the  only  object  that  gives  to  Pcrnam- 
buco  its  prominence  as  a  commercial  city  has,  however,  been 
stop|K*d,  and  a  breakwater  has  been  constructed  at  this  point, 
but  it  is  now  much  out  of  rejxiir.  Around  the  Ilha  dos  Pinhos 
the  reef  cur\'es  slightly  outwards,  and  then,  bending  westward, 
approaches  gradually  to  the  shore,  which  it  skirts  for  some  dis- 
tance as  a  narrow  line  of  rocks,  almost  lying  upon  the  beach. 
Another  small  reef  begins  to  the  south,  and  running  obliquely, 
finally  joins  the  beach. 

This  closes  our  imperfect  description  of  the  reef  as  it  apjx^ars 
at  low  water ;  at  high  tide,  on  account  of  the  shallow  water  with- 
out, it  is  played  upon  by  a  very  heavy  surf,  which  sometimes 
rolls  completely  over  it.  and  wave  after  wave,  rising  above  the 
outer  edge,  bursts  high  into  air  on  striking  the  artificial  wall  at 
the  north.  During  spring  tides  the  water  is  much  agitated  within 
the  reef,  but  not  enough  to  endanger  the  shipping. 
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As  a  result  of  his  careful  study  of  the  Pernambuco  reef,  and  of 
many  others  of  similar  character,  some  of  which  we  will  men- 
tion farther  on.  Prof.  Hartt  has  given  us  the  following  conclu- 
sions regarding  the  mode  of  formation  of  this  class  of  structures : 

It  is  very  evident  that  they  are  not  the  out-cropping  edges  of 
beds  of  sandstone,  extending  out  from  the  shore,  as  some  have 
supposed,  but  only  narrow  strips  of  stone  of  slight  thickness, 
formed  in  exactly  the  same  position  in  which  we  see  them  to- 
day, that  is,  just  below  the  level  of  high  tide.  They  have  resulted 
from  the  solidification  of  beach  materials,  or  sea  beaches,  by  car- 
bonate of  lime  carried  into  them  by  the  percolating  waters.  This 
action  goes  on  from  the  level  of  mean  high  tide  to  a  variable,  but 
only  slight,  distance  below  low  tide  mark,  and  has  only  a  limited 
horizontal  extension.  By  the  after  encroachment  of  the  sea, 
aided  by  rivers  flowing  behind  them,  these  consolidated  beaches 
have  often  been  separated  from  the  main  shore  as  distinct  reefs  ; 
but  sometimes  this  latter  action  has  not  taken  place,  and  the  har- 
dened layer  retains  its  normal  position  upon  the  beach. 

The  agencies  concerned  in  the  formation  of  these  hardened 
beach  deposits  are  mostly  very  simple  ones,  many  of  which  can 
be  witnessed  by  any  person  visiting  the  sea-shore.  The  slope  of 
a  sand-beach  varies  according  to  the  size  and  character  of  the 
sand-grains  composing  it,  the  exposure  of  the  coast  and  the 
height  of  the  tides.  When  a  wave  strikes  upon  a  beach  it  rushes 
up  the  slope  in  a  sheet  of  foam,  carrying  with  it  a  quantity  of 
sand.  As  it  returns  the  sand  is  spread  out  over  the  surface  in  a 
thin  layer.  In  this  manner  a  regular  lamination,  dipping  at  a 
more  or  less  even  angle,  is  produced  in  the  material  composing 
the  beach.  But  this  regularity  is  often  much  disturbed  by 
storms,  when  the  beach  may  be  broken  into  by  the  waves  and 
much  of  its  material  redeposited  at  quite  different  angles. 

If  the  land  back  of  the  shore  be  very  low,  the  beach  may  form 
a  simple  narrow  ridge,  over  which  the  waves  completely  break  at 
high  water,  carrying  and  depositing  sand  on  the  inner  side  of  the 
beach,  where  the  dip  of  the  laminae  will  of  course  be  landward. 
Ordinarily,  however,  a  ridge  of  sand  is  formed  behind  the  sea- 
beach,  above  the  reach  of  the  tides,  being  partly  due  to  the 
action  of  the  surf  during  storms,  but  mostly  to  the  winds.  Such 
a  beach-ridge  as  this  accompanies  most  of  the  Brazilian  beaches, 
which  latter,  on  account  of  the  exposed  character  of  the  coast, 
are  formed  of  quite  clean  sand,  consisting  mainly  of  rounded 
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siliceous  grains,  with  broken  or  perfect  shells  and  finer  calcareous 
particles,  derived  from  shells,  corals,  stony  sea-weeds,  etc. 

The  action  of  the  tides  is  not  limited  to  the  surface  of  the 
beach,  but  this,  from  its  porous  character,  absorbs  a  certain 
amount  of  the  water.  At  low  tide  the  beach  just  below  \\vg\\ 
tide  level  is  wet  but  not  soaked  with  water ;  going  downwards, 
however,  we  find  the  beach  l)ccoming  gradually  wetter  and  wetter 
until  it  is  completely  saturated,  producing  little  rills  which  run 
down  the  surface.  With  the  rise  of  the  tide  the  level  of  com- 
plete saturation  also  rises,  and  when  the  tide  is  high  the  upper 
part  of  the  beach,  for  some  distance  above  high  tide  mark,  is  com- 
pletely charged  with  water,  thrown  upon  it  by  the  waves.  A 
constant  movement  of  water  is  thus  produced  in  the  interior  of  a 
beach,  but  on  account  of  the  friction  against  the  grains  of  sand, 
this  movement  can  only  extend  over  a  comparatively  slight 
width,  «it  least  in  the  upper  portions  of  the  beach,  which  are 
under  the  water  for  only  a  fe^v  hours  each  day. 

Now  sea-water,  in  many  parts  of  the  world,  and  especially 
within  the  tropics,  is  very  highly  impregnated  with  bi-carbonate 
of  lime,  and  this  solution,  from  evai>oration  or  other  causes  may 
deposit  its  lime  in  the  form  of  a  carbonate,  which  acts  as  a  cement. 
Where  evaporation  goes  on  over  a  lx:ach  wet  with  sea-water  of 
this  character,  the  surf.ice  materials  may  become  consolid  ited,  as 
occurs  at  the  Abrolhos  islands,  on  the  coast  of  Brazil,  and  else- 
where. Not  only,  however,  may  the  upper  sands  be  soldered  to- 
gether, but  the  hardening  may  even  go  on  below  the  level  of  the  sea. 

On  the  Brazilian  coast,  the  surfaces  uf  the  beaches  are  seldom 
hardened  during  the  ebbing  of  the  tide  ;  but  under  the  hut  tropi- 
cal sun  and  strong  prevailing  winds,  there  mu>t  be,  in  the  uj»jxt 
part  of  the  lx:aches,  a  concentration  of  the  calcareous  solution, 
which,  on  sinking  downwards  to  the  level  of  complete  saturation, 
tends  to  deposit  its  carbonate  of  lime  as  a  cement,  uniting  the 
grains  of  s.uid.  The  w.iter  from  rains,  i)ercolating  throiiL;lj  the 
beaches,  may  also  bring  lime,  arisin.j  from  the  dissolving  of 
shells  and  corals  in  the  up|>er  layers,  and  lagoons,  which  frecjuently 
He  back  of  the  be*ach  ridge,  may  contribute  to  the  same  result. 
It  is  evident,  however,  that  the  work  is  mostly  done  by  the  sea- 
water,  and  that  this  agent,  under  certain  conditions,  has  the  power 
of  solidifying  sea-lK-aches  to  a  variable  distance  inland,  and  to  a 
depth  varying  from  about  high  tide  level  to  a  few  feet  below  low 
tide  level. 
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If  a  beach  be  growing  rapidly,  or  if  it  is  being  rapidly  worn 
away,  solidification  cannot  take  place,  because  it  is  only  over  a 
stationary  shore,  that  is  neither  receiving  new  accumulations  of 
sand  nor  parting  with  its  old,  that  enough  time  is  granted  for  the 
accomplishment  of  this  result  Therefore,  consolidated  beaches 
must  be  the  exception  and  not  the  rule  on  the  Brazilian  coast, 
where  the  shore  is  undergoing  much  change  nearly  everywhere, 
and  as  sandstone  reefs  seem  to  be  confined  to  that  single  country, 
it  must  be  that  there  alone  are  the  proper  conditions  attained  for 
their  formation.  The  hardening  appears  to  extend  from  the  outer 
side  of  the  beach  inwards,  and  from  below  upwards,  as  new  reefs 
usually  lie  on  the  lower  and  outer  part  of  the  beach ;  the  younger 
reefs  are  also  softer  in  texture  than  the  older,  more-finished  ones. 

It  is  probable  that  many  of  the  ordinary  Brazilian  beaches  are 
solidified  below  the  surface,  but  until  something  happens  to 
uncover  them,  it  is  impossible  to  determine  the  fact.  Reefs  in 
process  of  formation  are  to  be  seen  on  the  coasts  of  both  Per- 
nambuco  and  Bahia,  and  at  Porto  Seguro ;  in  the  latter  province, 
there  is  a  double  reef,  the  outer  one  being  the  wreck  of  an  unfin- 
ished structure,  the  innar  still  undergoing  solidification. 

Prof  Hartt  was  led  to  believe,  from  his  earlier  studies  of  the 
Brazilian  stone  reefs,  that  a  slight  elevation  of  the  land  was 
necessary  to  account  for  their  present  position ;  but  his  later 
studies  proved  to  him  that  such  an  hypothesis  was  wholly 
uncalled  for,  and  that  none  of  the  reefs  reach  above  high  tide 
level,  or  at  the  most  above  the  level  to  which  a  beach  is  saturated 
with  water  at  high  tide. 

Statements  have  been  published  that  a  certain  amount  of 
upheaval  must  have  occurred  to  produce  the  supposed  strong 
seaward  dip  of  the  laminae  of  the  sandstone;  but  nowhere, 
excepting  on  edges  where  blocks  have  been  undermined  and 
tilted  up,  is  the  inclination  greater  than  might  obtain  on  a  sand- 
beach.  To  suppose  an  upheaval  to  have  effected  these  narrow 
lines  of  reef,  tilting  the  strata  evenly  in  one  direction,  and  no  part 
of  the  neighboring  coast,  is  a  geological  absurdity.  The  reefs 
follow  the  general  trend  of  the  shore,  and  are  more  or  less 
curved,  but  generally  straighter  than  the  beaches  immediately 
back  of  them. 

Having  shown  that  the  curious  reef  at  Pernambuco,  which  for 
many  yea* "  -omplete  puzzle  to  explorers,  has  been  formed 

tfarou  if  very  simple  forces,  in  part  working  upon 
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every  sand-beach  in  the  world,  we  will  hastily  glance  at  the  other 
evidences  of  the  same  phenomena  on  the  Brazilian  coast 

The  northern-most  consolidated  beach  examined  by  the  Geo- 
logical Commission,  is  near  the  mouth  of  the  Rio  Parahyba  do 
Norte,  where,  to  the  south  of  a  fringing  coral  reef,  there  arc  traces 
of  a  short  and  imperfect  stone  reef  lying  upon  the  shore.  Stone 
roofs  have,  however,  been  recorded  from  north  of  this  point  by 
other  observers,  but  they  have  never  been  described ;  one  is  situ- 
ted  at  the  mouth  of  a  small  river,  about  eighteen  miles  north  of 
the  Parahyba  do  Norte,  and  another  lies  in  front  of  the  Rio 
Potcngy,  in  tlie  province  of  Rio  Grande  do  Norte. 

Directly  to  the  south  of  Ca|)e  Sto.  Agostinho,  in  Pernamhuco, 
is  the  most  perfect  stone  reef  discovered;  it  is  almost  absolutely 
straight,  its  northern  end  being  separated  from  the  cape  by  only 
a  narrow  break  or  bar.  encumbered  by  loose  blocks  of  reef  rock. 
The  land  back  of  the  reef,  being  very  low,  has  been  swept  deeply 
away,  forming  a  bro^id  and  very  shallow  bay.  The  inner  ciXgn  of 
the  reef  is  honeycombed  and  as  irregular  as  that  of  a  coral  reef, 
while  the  shallow  basins  of  the  median  and  inner  portions  of  the 
surface  are  much  developed,  forming  regularly  terraced  plateaux. 

At  Rio  Formoso,  in  the  same  province,  there  is  another  stone 
reef,  reaching  only  about  three  feet  above  mean  low  tide,  and  not 
having  a  great  length.  The  joints  dividing  the  reef- rock  arc  often 
filled  in  with  sand,  which  has  sometimes  been  solidified.  On  the 
island  of  Santo  Aleixo,  not  far  distant  from  Rio  F'ormoso,  is  a 
small  reef  of  soft  texture,  lying  alongside  the  beach,  and  other 
imperfect  reefs  also  occur  in  this  vicinity  on  the  main  shore. 

Nowhere  near  the  city  of  Rihia  do  we  find  jK^rfoct  sandstone 
reefs ;  but  at  the  mouth  of  the  bay  of  Bahia,  close  to  the  light- 
house on  the  outer  shore,  and  on  some  of  the  inner  shores  of  the 
bay,  layers  of  consolidated  material  occur,  capping  the  beaches 
and  at  times  covering  <iuite  extended  areas.  They  are  often  com- 
posed of  very  coarse  materials  and  contain  many  shells,  and  illus- 
trate beautifully,  in  many  cases,  the  irregularities  of  beach  bedding. 

On  the  western  side  of  the  same  bay,  at  Porto  Santo,  there  is 
a  curious  example  of  consolidated  beach  structure,  the  only 
instance  of  the  elev.ition  of  such  material  of  which  we  are  aware. 
At  this  place  we  find  a  cliff  back  of  the  beach,  having  a  length 
of  al)<:>ut  1. 100  feet,  and  a  greatest  height  of  about  thirteen  feet, 
and  conn)osed  almost  entirely  of  sand  and  gravel,  cemented  by 
lime  into  a  sandstone.     The  lower  part  of  the  cliff  is  very  hard 
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in  texture,  and  contains  numerous  fragments  of  corals  and  shells, 
the  latter  being  frequently  found  entire.  Many  of  the  species  of 
both  exist  in  abundance  throughout  the  bay.  The  upper  part  of 
the  cliff  is  of  almost  pure  sand,  and  has  been  so  incompletely  hard- 
ened as  to  crumble  readily  between  the  fingers.  The  amount  of 
calcareous  material  in  the  lower  portion  is  very  great,  and  it  is 
said  to  yield  a  good  quality  of  lime  on  burning. 

Whether  this  cliff  belongs  to  the  same  class  of  structures  as 
the  reefs  or  not,  it  is,  at  least,  composed  of  the  same  materials, 
and  must  have  been  formed  in  about  the  same  way.  Its  present 
elevated  position — for  high  water  reaches  only  slightly  above  its 
base — indicates  that  the  shore  has  been  raised  at  this  point  to  a 
height  nearly  equaling  that  of  the  cliff.  What  gives  an  increased 
interest  to  this  locality  is  the  presence  of  a  low  kitchen-midden, 
only  two  or  three  feet  thick,  which  overlies  the  entire  cliff.  It  is 
composed  of  a  dark-colored,  sandy  earth,  packed  full  of  the 
shells  of  the  edible  mollusks  of  the  bay,  with  a  few  scattered 
bones,  and  occasionally  a  human  skeleton. 

The  stone  reefs  of  the  southern  part  of  the  province  of  Bahia, 
have  been  very  fully  described  by  Prof  Hartt,  in  the  "  Geology 
and  Physical  Geography  of  Brazil."  The  principal  ones  are  those 
of  Porto  Seguro  and  Santa  Cruz,  both  being  similarly  situated 
and  of  about  the  same  character.  The  former  is  the  larger,  and, 
beginning  in  front  of  a  small  bay  formed  at  the  mouth  of  a  river, 
runs  southward,  skirting  the  shore  for  a  long  distance.  In  gen- 
eral structure  it  is  like  the  Pernambuco  reef;  the  outer  edge  has 
become  very  jagged,  from  the  undermining  and  falling  down  of 
blocks.  But  below  the  level  of  low  water,  the  reef-rock  extends 
seaward  a  hundred  feet  or  more,  forming  a  very  shallow  tract, 
over  which  one  may  wade  when  the  tide  is  out.  The  inner  edge 
is  much  thinner  than  the  outer,  being  often  overhanging,  and  it 
is  flanked  by  a  sloping  bank  of  mud.  The  surface  is  of  very 
uniform  height,  but  quite  rough,  and  interrupted  by  cracks  and 
pools,  which  teem  with  marine  life..  From  fractures  at  the  end,  it 
is  apparent  that  the  hardening  has  taken  place  to  a  depth  of  sev- 
eral feet  below  low  tide. 

At  Gaurapary  and  Barra  Secca,  in  Espirito  Santo,  and  in  their 
vicinity,  are  several  imperfect  reef  formations,  similar  to  many 
already  described;  and  at  the  Abrolhos  islands,  as  before  stated, 
the  sand  and  shingle  beaches  are  often  firmly  consolidated  by  a 
lime  cement 


1879]  Rob:  A  Bird  Biography.  359 

ROB:    A    BIRD    BIOGRAPHY, 

BY  RF-V.  SAMUEL  IXXTKWOOD,  PH.D. 

IN  the  clearer  lijjht  of  these  latter  days,  a  higher  value  has  set- 
tled on  the  so-called  small  things  of  nature.  To-day  the 
student  thinks  he  finds  in  the  lower  realms  of  animate  beings  a 
psychology,  perhaps  also  a  morality,  and  a  self  consciousness, 
which  he  asserts  are  the  "  baby  figures "  of  better  things  that 
were  ordained  to  come.  It  may  be  that  Mrs.  Partington  spoke 
wiser  than  she  knew  when  she  said;  "  Human  nature  is  human 
nature,  if  you  do  find  it  in  a  cow.*'  And  though  so  lowly,  how 
educable  are  these  emotional  and  sensitive  creatures !  Could  one 
know  all  about  them,  i>erhaps  each  would  be  found  to  have  an 
interesting  biography.  Let  us  attempt  to  tell  the  story  of  a  tame 
robin,  Tardus  migratorious. 

Rob,  for  so  we  shall  call  him,  was  taken  from  a  nest  on  Long 
Inland.  Though  passed  the  callow  stage,  he  was  not  fairly 
fledged.  His  pap  was  meal  mixed  with  fresh  milk,  a  point  which 
he  insisted  on  ever  after.  He  was  turned  a  year  old  when  he 
became  one  of  our  pets,  and  very  soon  he  had  established  him- 
self in  our  affections.  He  was  ver>'  exacting  of  attention — so 
demonstrative  and  familiar.  In  the  ver}'  pertness  of  its  humor 
the  conduct  of  the  bird  seemed  paradoxical ;  for  though  in  its  way 
almost  beseeching  your  notice,  it  would,  on  your  approach,  assume 
a  repellant  attitude,  with  wings  striking  and  bill  snapping.  But 
to  witness  the  "  high-jinks*'  of  his  fury,  it  was  only  necessary  to 
intrude  a  hand  into  the  cage,  keeping  the  back  upwards,  and  Rob 
would  seem  wild  with  savage  gladness,  for  he  would  settle  on  it 
and  jK'ck  away  with  his  sharp  bill  at  the  knuckles  as  if  he  were 
picking  into  a  big  bonanza.  Much  sentiment  is  wasted  about 
keeping  birds  in  confinement.  Does  it  not  generally  come  from 
such  as  are  intolenmt  of  jx!ts  ?  "  It  is  a  deprivation  of  natural 
freedom."  So  thought  the  horse  in  the  meadow,  as  he  beheld 
the  ass  roaming  in  the  unfenced  sand  lots.  Even  birds  may  have 
"  hard  times."  Yes,  I  have  known  the  free  wild  birds  to  be 
starved  to  death  within  the  sound  of  a  canary's  song.  But  per- 
haps Rob  was  unsentimental,  for  it  was  plain  that  prison  or  not 
he  liked  his  cage.  In  it  he  was  at  home,  and  well  to  do — away  from 
it  he  was  a-drift  and  unsettled.  The  door  of  the  cage  was  some- 
times left  open  for  a  little  while,  a  proceeding  which  usually  called 
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for  large  consideration  on  the  part  of  the  occupant  At  such 
times  he  would  look  as  quizzical  as  a  knowing  young  barrister : 
"  Want  to  get  me  out.  hey  ?  Ah,  but  possession  is  nine-tenths  of 
the  law !"  Still,  even  wise  folks  may  be  inquisitive,  and  Rob  was 
not  above  that  weakness.  He  would  stand  on  the  door-sill  of  the 
cage  and  with  those  pretty  hazel  eyes  take  in  the  outlook.  This 
done,  with  a  gravity  fitting  the  act  he  would  step  in  again,  and 
resume  his  uppermost  seat — the  top  perch.  Sometimes  Rob  would 
come  out  for  a  little  while. 

As  a  rule,  excess  of  freedom  is  pretty  sure  to  cause  our  pets  to 
come  to  grief  The  real  giant  grim  of  the  birdies  is  Grimalkin  ; 
and  he  is  everywhere.  We  had  got  lengthening  Rob's  parole 
with  bad  effect  on  his  circumspection.  In  fact  there  was  a  slack- 
ing up  of  the  usual  bird  prudence.  One  day  found  him  missing. 
So  Rob  had  run  his  parole !  No,  he  had  not.  The  pear  tree  was 
white  with  bloom,  and  he  thought  to  enjoy  himself  in  its 
branches.  Alas,  Grimalkin  was  hidden  there,  and  the  catastrophe 
was  serious.  We  found  the  poor  bird  half  dead,  with  a  gory 
laceration  of  the  breast.  How  he  got  himself  out  of  the  mouth 
of  the  carnivore  seemed  a  mystery.  But  Rob  had  gone  through 
life  so  far  on  his  cheek,  and  my  belief  is  that  his  escape  was  due 
to  his  plucky  impudence.  In  his  case  the  proverb  had  been 
emphatically  true :  "  Familiarity  breeds  contempt."  I  had  often 
taken  him  pettingly  into  my  hands,  when,  not  from  terror  but 
sheer  temper,  he  would  bite  and  scream  like  a  vixen.  He  seemed 
to  fear  nothing.  As  for  the  cat  and  the  dog  they  were  nobodies 
whom  he  saw  every  day.  Now,  I  have  seen  the  wild  robin  when 
caught  by  the  cat,  and  the  victim  was  as  resistless  as  a  clod,  in 
sooth,  it  was  paralyzed  with  terror.  With  Rob  the  case,  I  think, 
stood  thus:  The  cat  had  a  hold  on  his  breast  with  her  mouth, 
but  owing  to  the  smallness  of  the  branch  which  supported  her, 
she  had  to  use  all  her  feet  to  keep  her  position  although  needing 
the  fore  ones  to  help  retain  her  prey,  for  Rob,  though  badly 
frightened,  kept  his  senses,  and  doubtless  used  his  wings  and  bill 
to  good  purpose  on  the  face  and  eyes  of  his  grim  captor,  thus 
accomplishing  his  release.  It  was  a  long  while  before  the  bird 
got  over  that  wound,  which  left  an  ugly  though  not  dishonorable 
scar. 

The  bird  had  its  own  amusements.  Is  there  not  an  instinct  in 
whose  manifestations  our  little  girls  are  strangely  like  the  birds  ? 


1879.]  Rob:  A  Bird  Biography.  361 

In  their  plays  how  our  children  anticipate  the  cares  and  ways  of 
motherhood — the  nursing  and  the  dressing  of  the  doll,  the  make- 
believe  keeping  house,  etc.  A  hundred  times  have  I  seen  cage 
birds  go  through  a  "  dumb  show"  of  mimic  nesting,  fussing  with 
laborious  concern  over  a  feather,  or  stick,  or  straw,  or  hair.  I 
have  seen  Rob  running  about  his  cage  with  a  bit  of  straw  in  his 
mouth,  and  uttering  a  conceity  twitter,  as  if  he  were  in  live 
earnest,  and  saying  to  a  supposable  partner  in  the  business: 
"  Here,  Mrs.  Rob,  is  just  the  thing  you  want." 

If  one  wanted  to  get  Rob  on  a  string,  it  was  enough  to  give 
him,  in  technical  parlance,  the  proximal  end  of  a  bit  of  groccr*s 
cord,  reserving  to  one's  self  a  hold  on  the  distal  end.  How  per- 
severingly  the  bird  would  draw  the  cord  into  the  cage,  and  with 
system  too.  Seizing  it  with  its  bill  an  inch  or  two  would  be 
drawn  in,  and  a  foot  put  on  it,  then  a  little  more  pulled  in  and 
held  in  place  in  like  manner,  <ind  so  on  until  the  other  end  was 
reached.  Now  the  fun  began.  Gently  the  coil  was  drawn  from 
under  the  bird's  foot ;  this  would  bother  Rob,  for  though  he  was 
prett>'  fair  on  practical  reasoning,  he  could  not  take  a  step  in  the 
abstract.  With  quickened  energy  he  would  go  the  thing  all  over 
again  ;  and  again  he  would  find  his  labor  slipping  from  under  his 
feet.  This  at  last  would  excite  a  spurt  of  temper,  and  the  thing 
would  be  given  up  in  disgust. 

Owners  of  cage  pets  do  not  always  reflect  that  birds  of  the 
Passerine  group  are  the  most  delicately  organized ;  hence  they 
are  often  irritable,  Coues  has  well  called  them  fast  livers,  they 
so  freely  consume  oxygen.  Rob  had  a  high  temper.  A  trick, 
perhaps  unwise  but  really  amusing,  was  sometimes  played  on  the 
bird.  A  bit  of  rubber  or  elastic  cord  was  tied  to  one  of  the  wires 
of  the  cage.  Rob  would  seize  it  in  his  bill  and  pull,  though  but 
an  inch  long,  the  bird's  eflbrts  would  stretch  it  to  a  number  of 
inches,  when  just  as  he  was  pulling  the  hardest,  it  would  fly  back 
again,  and  Rob,  to  his  dismay,  would  be  set  back  too,  with  a 
recoil  that  fairly  lifted  him  ofl"  his  legs,  and  over  his  tail  back- 
ward. In  the  matter  of  exfKrrience  the  bird  never  learned  at  the 
first  lesson,  but  would  keep  on  meeting  the  same  mishaps,  until 
badly  beaten  with  his  own  petard,  he  would  give  it  up  as  a 
bad  job. 

There  may  not  be  much  dignity  in  it,  but  the  boy  does  find 
some  enjoyment  in  running  backwards  and  forwards  by  a  picket 
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fence,  teasing  the  testy  dog  which  keeps  up  with  him  on  the  other 
side.  Often  Rob  had  his  disposition  tried  by  some  one  rasping  a 
finger  along  the  wires  of  the  cage.  He  would  pursue  the 
obnoxious  digit,  snapping  his  bill  furiously,  as  only  a  bird  can  do. 
By  and  by  would  be  heard  a  sharp  involuntary  "Oh!"  telling 
that  Rob  had  got  in  a  good  point  on  his  tormentor,  and  thus 
closed  the  game. 

Our  robin  often  afforded  matter  for  study  and  delight  in  those 
expressive  attitudes  of  which  birds  only  are  capable,  and  which 
too  effectually  elude  the  artist's  pencil.  What  high-wrought 
excitability  and  poetic  expression  appear  in  these  movements. 
What  barbaric  defiance  in  the  cresting  of  the  crown  feathers  of 
the  head,  that  queer  furring  up,  or  puflfiness  of  the  cheeks,  indi- 
cating that  the  hearing  is  keyed  to  a  strain ;  that  jaunty  setting 
of  the  head,  and  saucy  cocking  of  the  eye,  for  a  bird  never  looks 
so  knowing  as  when  he  looks  sidewise — all  this  fills  a  hiatus 
where  speech  cannot  get  in.  Even  the  tail  adds  to  the  action. 
Now  comes  a  decisive  chirp.  A  conclusion  has  been  reached  in 
the  bird  mind.  Next  is  a  scries  of  rapid  chirps,  making  a  whirr 
of  sound.  This  is  the  call-note  of  his  tribe,  for  he  has  detected 
a  turdite  in  yonder  grove,  and  hark  !  the  call  is  answered. 

But  what  docs  Rob  know  of  his  clan?  Well,  some  knowledge 
he  has  of  inheritance,  for  there  is  both  with  birds  and  men  a 
knowledge  which  cometh  not  with  observation ;  some  of  their 
ways  have  come  to  him  by  descent.  It  is  now  March,  and  Rob 
has  the  spring  fever  badly,  that  migratory  phrenzy  which  has  set 
the  whole  tribe  moving  north.  While  the  spell  lasts  he  is  impa- 
tient of  home,  and  is  as  mad  as  a  March  hare.  Some  robins  in 
that  cherry  tree  have  set  him  fairly  wild ;  and  even  when  there  is 
neither  sight  nor  sound  of  bird,  that  migratory  impulse,  that 
mystic  call  to  move  and  mate,  keeps  the  poor  bird  uneasy. 
Happily  it  does  not  last  many  days.  By  April  he  does  some- 
thing better  than  chirp,  for  he  gets  into  a  strain  like  the  conjugal 
song  of  the  robins.  Through  several  days  it  is  so  low,  soft  and 
silvery,  so  tender  and  sweet ;  but  this  over  the  melody  is  set  on 
a  higher  key,  and  becomes  a  volume  of  exultant  rapture.  He  has 
now  taken  up  an  octave  flute.  In  his  dumpy  moods  he  has  been 
talked  to  pcttingly  so  much,  that  he  knows  the  words  like  a  book : 
"  Wake  up,  pretty  boy !  Wake  up !  Wake  up !"  The  boys  sing 
the  words,  again,  and  again.    Then  they  whistle  them.    The  bird 


1879]  Rob:  A  Bird  Biography.  363 

catches  this  h'ttle  snatch  of  melody,  and  executes  it  in  a  clear 
distinct  enunciation.  This  is  Rob's  best  role.  Pity  that  sweet- 
ness should  ever  cloy,  but  Rob  did  give  us  too  much  of  a  good 
thing.  Through  the  summer  months,  an  hour  before  daylight, 
on  the  highest  key  possible,  came  that  piccolo  strain,  "Wake  up, 
pretty  boy !  Wake  up !  Wake  up  !**  Bob  s  cage  was  inside  the 
window-blinds,  and  by  the  time  the  twilight  was  breaking  up, 
generally  several  robins  had  visited  the  cherry  tree  near  the  house, 
attracted  by  the  singer  whom  they  could  not  see. 

The  prince  of  the  mimics  is  the  mocking-bird.  But  to  some 
degree  are  not  all  the  thrushes  mimics.  The  cat-bird  is  really 
clever  in  this  direction.  However  I  own  to  a  surprise  on  hearing 
that  Rob  had  gone  into  the  mimic  art.  Whenever  our  black-and- 
tan,  Dick,  heard  his  young  master  whistle  an  invitation  to  take  a 
walk  with  him,  the  affectionate  brute  would  almost  lose  his  head 
in  yelping  gladness.  It  was  a  beautiful  day  in  June,  and  Dick 
was  seen  acting  as  if  half  dazed,  running  up  and  down  the  yard 
looking  for  his  master  but  unable  to  find  him.  Rob  had  learned 
the  dog-call,  and  from  behind  the  window-blinds  was  practicing 
his  new  accomplishment.  The  dog  soon  saw  the  trick  and  slunk 
away  not  a  little  abashed.  We  all  felt  that  though  funny,  it  was 
really  mean  of  Rob.  Our  neighbor*s  fine  hunter  was  bothered  in 
the  same  way.  Rob  tried  his  hand  on  the  call  used  by  Madame 
to  her  poultr)'  at  feeding-time.  The  attempt  did  him  no  credit, 
perhaps  for  the  reason  alleged  by  one  of  my  sons,  that  "  the 
chickens  didn't  know  enough  to  get  sold.**  But  with  some  folks 
failures  are  simply  the  preludes  to  success.  Our  mimic  had 
grander  things  in  reserve. 

Rob's  successful  play  upon  Dick  was  not  his  only  attempt  at 
imposition.  On  one  occasion  the  good  lady  of  the  house  being 
up  stairs  came  running  down  in  great  concern,  there  was  such  a 
cry  of  distress  among  the  young  chickens,  "  Peep  !  peep!  peep  !** 
in  rapid  plaint  smote  her  gentle  ear.  To  reach  them  she  had  to 
pass  Rob's  cage.  Here  she  stopped  short,  and  gave  vent  to  an 
outburst  of  laughing  indignation,  for  it  was  Rob,  the  rascally 
mocker,  who  was  doing  his  best  to  set  all  the  maternal  hens  at 
ears  about  their  babies.  Though  somewhat  perplexed,  these 
elderly  birds  were  not  very  badly  taken  in.  At  another  effort 
Rob  achieved  a  marked  success ;  he  imitated  the  cry  of  the 
mother-hen  when  the  hawk  is  overhead — ^that  low  whirring  note 
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of  danger.  All  was  consternation  in  the  barn-yard.  Away  sped 
each  callow  brood  to  their  own  particular  mamma,  who,  though 
unable  to  see  any  danger  in  the  air,  yet  supposing  the  alarm  to 
come  from  some  watchful  mother  that  did,  instantly  took  her 
own  charge  under  her  wings,  Rob's  mimicries  were  generally 
perfect.  In  executing  some  of  them  he  was  so  loud-voiced  as  to 
be  heard  a  long  way  off.  Persons  at  quite  a  distance  have  been 
attracted  by  these  notes,  and  have  called  to  see  our  "  mocking- 
bird," and  been  much  surprised  to  learn  that  it  was  "only  a  robin." 

The  senses  of  birds  must  be  very  acute.  I  would  instance 
in  Rob's  case  that  of  scent.  He  was  extravagantly  fond  of  fresh 
beef,  and  though  in  a  different  room,  could  tell  the  arrival  of  the 
butcher's  boy  in  the  kitchen,  when  he  would  scream  with  impa- 
tience. Little  strips  of  raw  beef  were  fed  him.  If  when  receiving 
one  morsel  he  saw  another  in  the  fingers  of  his  mistress,  he  would 
drop  it  on  the  floor  of  his  cage  and  wait  for  the  next  bit  with 
nervous  impatience ;  and  so  would  he  do  until  he  had  secured  all 
that  his  sharp  eyes  saw,  which  done,  he  ate  these  delicacies  in  a 
perfectly  orderly  way.  How  unlike  a  dog  which  swallows  as  fast 
as  he  can  the  meat  given  it.  But  Rob  was  particular,  the  meat 
so  providently  put  on  the  floor  of  his  cage  was  thus  rendered 
dirty ;  the  knowing  bird  would  take  it  piece  by  piece  and  wash  it 
in  his  water  tub.  This  conduct  showed  the  nearest  approach  to 
abstract  reasoning  that  I  ever  saw  the  bird  make.  Many  of  the 
birds  like  this  condiment  of  leisure  with  their  food.  How  often 
have  I  seen  a  fowl  pick  up  a  grain  of  corn,  then  drop  it  and  look 
at  it,  then  pick  it  up,  drop  and  inspect  again  several  times,  then 
swallow  it,  and  all  with  no  other  logic  in  the  matter  that  I  could 
see,  than  to  make  the  most  of  one's  blessings.  So  with  Rob, 
having  got  his  store  before  him,  he  enjoyed  it  in  a  leisurely  and 
sensible  way.  He  was  very  fond  of  the  larvae  which  we  used  to 
find  in  chestnuts.  Even  these  he  could  smell  afar  off,  and  would 
go  into  ecstacies,  making  a  lively  chattering  talk,  as  one  was 
brought  to  his  cage.  The  presentation  of  a  spider  was  a  grand 
event.  But  as  to  earth-worms,  he  had  a  soul  above  all  such.  So 
far  as  Rob  was  concerned,  the  early  bird  was  entirely  welcome  to 
them. 

I  think  our  pet  must  have  been  five  years  old  when  he  had  a 
hard  time  molting,  and  the  result,  too,  was  quite  notable.  When 
the  large  feathers  began  to  come,  two  white  ones  appeared  in  the 
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tiil.  Oh,  tell  it  not  among  his  kith  that  Rob,  the  plucky  and  the 
impiiilcnt,  shews  the  white  feather!  But  leaving  figure  and 
coining  to  fact,  the  truth  is,  the  poor  bird  was  greatly  distressed 
about  it,  so  much  so  that  he  made  up  his  mind  he  would  not 
stand  it.  but  would  extract  the  offensive  things,  and  at  it  he  went. 
The  tail  was  deflected  so  as  to  meet  the  head,  itself  turned  under 
the  iKTch ;  the  bill  then  seized  one  of  the  craven  fea,^hers  and 
pulled  desperately.  As  if  the  perch  were  a  trapeze,  the  bird 
swung  fairly  round,  going  over  backwards  and  falling  on  the  floor 
of  the  cage.  But  the  feather  had  not  come  out.  At  it  again  he 
went  in  the  same  way.  and  with  the  same  result.  And  this  was 
kept  up  nearly  an  hour,  by  which  time  the  tail  had  become  all 
dyed  with  blood.  At  last  the  odious  feathers  were  removed,  and 
the  p«>or  bird,  weak,  bleeding  and  suffering,  put  its  head  under  a 
wing  and  took  rest.  What  shall  be  said  to  this  ?  Was  it  pride, 
a  certain  proper  self-respect  ?  We  cannot  say.  But  this  matter 
caused  us  a  good  deal  of  solicitude,  for  it  was  kept  up  some 
weeks,  as  the  feathers  would  come  in  white.  So  at  length  the 
bird  submitted  in  sheer  despair.  WHien  the  feathers  came  to  the 
full  there  were  two  white  ones  in  the  tail,  and  as  many  in  each 
wing.  At  the  next  molt  the  number  of  white  feathers  increased. 
When  he  was  eight  years  old  all  the  primaries  of  both  wings  were 
of  a  snowy  whiteness,  also  the  retrices,  or  large  tail  feathers. 
except  the  central  pair  which  kept  their  n«)rmal  dark  color  in  bold 
contrast  as  lying  on  a  bed  of  white.  This  certainly  was  a  strange 
costume  for  a  robin  ;  in  good  sooth,  his  own  mother  would  never 
have  known  him.  In  our  eyes  Rob,  though  in  an  eccentric  cos- 
tume, seemed  a  gay  and  elegant  fellow. 

Tliis  partial  albinism,  we  believe,  is  occasionally  found  among 
the  robins.  But  what  is  its  meaning?  Attacking  the  largest 
feathers  of  the  tail  .ind  wings,  it  might  indicate  inability  of  the 
pigment  cells  to  furnish  color  any  longer  at  those  parts  of  the 
plumage  where  the  demand  was  the  greatest.  It  is  doubtless  due 
to  an  exceptional  atrophy  of  the  secreting  color -glands. 

Our  peLs  were  usually  divided  round  in  the  family.  Rob  was 
claimed  by  my  daughter.  It  was  a  tender  parting  when  with  her 
husband  she  left  for  a  new  home  in  a  great  western  city.  And  even 
Rob  had  no  small  share  of  our  good-byes  when  taken  to  the  car 
with  the  bridal  pair.  In  his  western  home  he  was  allowed 
enlarged  freedom,  his  cage  with  open  door  being  often  set  in  the 
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garden.  When  his  cage  was  hung  under  a  tree  by  the  side-walk, 
the  pedestrians  would  stop  and  wonder  what  bird  that  could  be 
with  so  strange  a  plumage  and  so  novel  a  song.  When  free  in 
the  garden  Rob  would  have  a  good  time  of  it,  occasionally  find- 
ing a  dainty  insect.  But  the  dear  fellow  was  getting  old.  Nine 
years  is  rather  high  for  Turdus  migratorioiis,  and  his  appetite  was 
becoming  a  little  unnatural.  He  found  a  piece  of  twine,  and  by 
persevering  succeeded  in  swallowing  it.  That  was  the  worst 
string  ever  Rob  got  on.     That  western  investment  was  the  death 

of  him. 

:o: 

ON    THE    MORPHOLOGY    OF    THE    SEMICIRCULAR 

CANALS.^ 

BY  FRANCIS  DERCUM,  M.D.,  PH.D. 

IN  biology  we  meet,  at  every  step,  new  and  interesting  ques- 
tions. How  this  or  that  structure  arose,  what  this  or  that  fact 
means,  are  the  problems  which  continually  present  themselves. 
The  data  are  few  and  scattered,  yet  the  attempt  to  arrange  them  in 
some  logical  manner  is  at  least  justifiable,  and  though  our  success 
may  be  doubtful,  we  at  least  take  a  step  in  the  right  direction. 

Such  an  attempt  let  us  make  in  regard  to  the  semicircular 
canals.  Under  the  idea  that  these  structures,  like  all  others,  were 
formed  for  a  special  purpose — were  designedly  made  to  meet 
certain  ends — a  great  variety  of  functions  have  been  assigned  to 
them.  Viewed  in  the  light,  however,  that  every  organ  is  the 
resultant  of  certain  definite  and  interacting  forces,  the  mere 
question  of  actual  or  present  use  becomes  a  secondary  one.  Let 
us  see  what  the  various  facts  I  have  collected  seem  to  point  out. 
Before  we  attempt  to  understand  such  a  complex  organ  as  the 
ear,  it  would  be  well  to  look  over  the  field  of  zoology  to  see 
whether  we  cannot  find  other  and  simpler  organs  of  sense,  which 
may  perhaps  give  us  the  right  clue.  Such  organs  I  believe  to  be 
the  so-called  mucous  canals  or  lateral  lines  of  fishes  and  amphib- 
ians. These  structures,  I  need  hardly  say,  have  been  ably  demon- 
strated by  Leydig,  F.  E.  Schulze  and  others  to  be  sensory.  They 
consist  essentially  of  small  areas  of  nerve-epithelium  arranged 
in  linear  series  along  the  sides  of  the  head  and  body,  having  hair- 
cells  continuous  with  nerves  and  being  in  every  way  comparable 

*  Read  l>eforc  the  Alumni  Association  of  the  Auxiliary  Department  of  the  Univer- 
s\Xy  of  Pennsylvania,  MarcYi  28, 1879. 
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to  the  macula;  acusticac  of  the  ampullae  and  vestibule.  They 
have  received  as  yet  no  specific  name.  Lcydig  simply  uses  the 
expression  "  ner\'e-buttons "  (nervenknopf),  and  F.  E.  Schulze 
"nerve-hills**  (nerx'enhuegel).  In  the  adult  forms  of  almost  all 
fishes,  these  structures  are  inclosed  in  a  continuous  canal  formed 
in  the  epithelium.     To  this  fact  we  will  return  again. 

The  function  of  these  organs  appears  to  be  to  appreciate  mass 
movements  of  the  water,  and  more  particularly  vibrations  which 
have  longer  periods  than  those  appreciated  by  the  ear.^ 

liesides  the  similarity  in  the  structure  of  the  macular  of  the 
lateral  lines  and  the  macuhe  acustica:,  the  following  facts  indicate 
a  close  relation  between  the  two  sets  of  organs.  In  the  first  place, 
in  accordance  with  the  general  law  of  the  development  of  sensory 
structures,*  both  the  car  and  the  mucous  canals  are  developed 
from  the  epithelial  layer  of  the  embryo,  namely,  the  epiblast 
Secondly,  the  side  organs  of  the  head  are  supplied  by  the  fifth 
pair  of  nerves,  while  those  on  the  body  are  supplied  by  the  lateral 
nerves,  which  in  turn  are  made  up  to  a  greater  or  less  extent  of 
the  fifth.  Now,  a  fact,  the  significance  of  which  can  never  be 
over-estimated,  is,  that  in  the  skate  the  auditory  nerve  is  a  primary 
branch  of  the  fifth.' 

Again,  the  organ  of  hearing  is  surrounded  by  bone  really 
belonging  to  the  ectoskeleton.  but  usually  becoming  incorporated 
with  the  bones  of  the  cranium.  In  the  same  manner  the  side 
organs  of  the  head  are  surrounded  by  bones  belonging  to  the 
ectoskeleton.  and  likewise  becoming  more  or  less  incorporated 
with  bones  of  the  skull  and  face.  The  supratemporals,  suborbitals 
and  lachr>'mals  are  e.xamples  of  these.  Kven  in  the  side  organs 
of  the  body  the  same  tendency  to  the  persistence  of  bone  is 
manifested  by  the  occasional  presence  of  bone  corpuscles  and 
even  of  cartilaginous  or  osseous  grooves  or  canals.  Now.  while 
I  rec<ignize  in  this  comparison  only  a  very  general  fact,  I  still 
think  th.it  the  p;irallelism  between  the  bony  support  of  the  ear 
and  the  bony  supports  of  the  side  organs  is  far  greater  than 
between  the  petrosal  and  the  sclerotal. 

Let  us  now  turn  to  the  development  of  the  mucous  canals, 

*  See  Arcluv  f.  Mikroskop.  Anat.,  vi.  F.  E.  Schubc.  l'cl»cr  »Iic  Sinnesor^aiic  ilcr 
Sciteiiiinie  l»ci  Fi^chen  u.  .Amphititen. 

'See  Am.  N.ilur.ili'.i,  Scj».  No.,  187S.  The  Son>»)ry  Or;;.ins,  !)y  the  writer.  .\lso 
C«»>'m.»>,  187S,  Oct.  an«l  Nov..  Die  Eti'^tchun^  «lc»  Simicwerk/cugs,  by  Profcvsor 
Ilacckel. 

*Owcn,  Corop.  Anal,  of  Vertebrates. 
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and  see  how  much  of  general  application  can  be  gleaned  from 
the  facts.  In  teleost  fishes  the  side  organs  first  exist  as  mere  cel- 
lular elevations^  projecting  into  the  water  and  having  the  percipient 
structures,  the  hairs,  protected  (generally,  not  always)  by  means  of 
a  delicate  hyaline  cylinder  open  at  its  distal  end.  In  most  cases 
this  stage  is  transitory.  Above  and  below  the  elevations,  the 
epithelium  of  the  surrounding  skin  becomes  raised,  forming  a 
groove  which  is  finally  converted  into  a  canal.  Thus  these  eleva- 
tions or  maculae  of  the  side  organs  become  enclosed  by  a  process 
somewhat  analogous  to  the  involution  of  the  ear. 

In  Elasmobranch  fishes,  however,  another  method  is  pursued. 
The  lateral  line  appears  already  in  the  embryo  as  a  fully  formed 
canal,  and,  instead  of  being  produced  by  an  inflexion  of  the 
epiblast,  is  formed  directly  by  being  hollowed  out  in  the  substance 
of  the  same.'  This  departure  from  the  general  method  of  the 
development  of  sensory  structures  is  an  illustration  of  an  import- 
ant fact  dwelt  on  by  Herbert  Spencer,  namely,  that  the  processes 
pursued  in  the  development  of  the  embryo  are  by  no  means  the 
exact  repetition  of  those  which  occurred  in  the  evolution  of  the 
race.  In  many  respects  the  processes  of  embryology  are  short- 
ened. The  integral  parts  or  molecules  of  many  structures  tend 
to  assume  directly  the  relations  which  they  occupy  in  the  adult 
form,  without  passing  through  those  intermediate  stages  which 
were  successively  traversed  by  the  ancestors  of  the  races. 

This  marked  difference  between  the  development  of  the  lateral 
lines  of  Elasmobranchs  and  Telcosts  is  in  harmony  with  several 
other  interesting  facts.  We  would  naturally  suppose  that  an  or- 
ganism in  which  a  comparatively  complex  structure  is  produced 
by  the  direct  method,  is  relatively  both  older  and  higher  than  one 
in  which  the  same  organ  is  produced  by  the  indirect  method.  In 
the  present  instance  this  is  the  case.  The  Elasmobranchs  consti- 
tute an  order  of  fishes  of  vast  antiquity,  making  their  appearance 
already  in  the  Upper  Silurian,  and  being,  therefore,  among  the 
oldest  fishes  known.  Again,  they  constitute  a  very  high  order 
being  perhaps,  with  the  exception  of  the  Dipnoi,  the  highest. 
They  are  even  related  in  some  respects  to  amphibians.  The 
Teleosts,  on  the  other  hand,  arc  ordinarily  regarded  as  the  repre- 
sentatives of  the  piscine  type  ;  that  is,  as  presenting  preeminently 
those  characters  which  constitute  a  fish.     Secondly,  the  Teleosts 

*  The  nervchills  of  F.  E.  Schulze. 

^S'cc  iialibur's  Monograph  of  the  Development  of  Elasmobranch  Fishes,  1877. 
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arc  an  order  which  is  comparatively  very  young,  not  making  its 
appearance  until  the  Cretaceous  period.  Observe  how  these  facts 
accord  with  the  development  of  the  lateral  line.  In  Teleosts  the 
involution  of  the  macuU-e  or  nervehills  of  the  lateral  system  and 
the  consequent  formation  of  a  canal,  does  not  take  place  for  days 
and  even  weeks  after  the  young  fish  has  left  the  egg.  In  one 
instance,  Gobins  tNinutus}  it  does  not  take  place  at  all.  In  Klas- 
mobranchs,  however,  as  stated,  the  canal  is  already  formed  in  the 
embryo. 

Surely  such  a  harmony  of  facts  must  be  of  significance,  and 
they  must  open  our  eyes  very  widely  with  regard  to  the  relation 
between  embryological  and  race  development,  or,  to  use  the  words 
of  Prof.  Haeckel,  between  ontogeny  and  phylogeny.  Doubtless 
in  the  primitive  Elasmobranchs,  or  in  their  ancestors,  the  devek^p- 
ment  of  the  mucous  canals  was  similar  to  that  of  the  Teleosts  of 
the  present  day,  but,  in  the  countless  repetitions  during  countless 
ages,  th^  process  was  shortened  and  made,  as  we  find  it,  imme- 
diate and  direct. 

Now,  what  bearing  have  such  facts  as  these  on  the  correct 
understanding  of  the  embr>'^ology  of  the  ear  ?     Let  us  sec. 

Can  we  suppose  that  a  structure  as  old  as  must  be  the  organ  of 
hearing,  is  still  formed  in  the  embryo  by  repeating  the  various 
stages  once  traversed  by  our  remote  ancestors  ?  Would  it  not  be 
more  philosophical  to  exix;ct  that  this  organ  is  now  produced  by 
a  process  more  or  less  direct  ?  To  this  latter  view  I  think  we 
must,  by  necessity,  incline. 

Tlie  embr>'ology  of  the  ear  may  be  briefly  stated,  as  follows : 
It  first  makes  its  appearance  as  a  depression  of  the  epiblast  in  the 
neighborhood  of  the  hind-brain.  This  depression  gradually  deepens 
until,  by  the  coalescence  of  its  edges,  it  is  converted  into  a  closed 
cavity.  This  cavity  then  rapidly  enlarges  and  certain  dilations 
or  protrusions  of  its  surface  into  the  surrounding  mesoblast  take 
place.  These  protrusions  are  severally  converted  into  the  semi- 
circular canals  and  cochlea.  In  the  case  of  the  semicircular 
canals  each  dilatation  becomes  flattened,  and,  by  the  meeting 
and  coalescence  of  its  opposite  walls  in  the  middle,  its  peripheral 
portion  is  converted  into  a  tube,  both  ends  of  which  remain  per- 
manently in  communication  with  the  primitive  vesicle.  The 
cochlear  protrusion  undergoes  no  such  transformation  but  is  sim- 
ply prolonged,  forming  the  true  membranous  cochlea  or  scala 

'  See  F.  E.  Schulze,  loc.  cit. 
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media  of  mammals;  but  with  this  we  have  at  present  nothing 
to  do. 

Evidently  the  first  stage  of  the  development  of  the  ear,  the 
process  of  inflexion,  belongs  to  the  indirect  method,  but  the  fact 
that  this  process  is  still  so  pronounced,  and  the  fact  that  the  otic 
vesicle  when  once  shut  off  from  the  epiblast  rapidly  enlarges,  so 
that  the  area  of  the  enclosed  surface  is  relatively  very  great,  would 
indicate  to  my  mind  that  in  our  remote  ancestors,  this  process  of 
inflexion  was  very  marked — that  it  was  extensive,  involving  a 
a  comparatively  large  area,  and  bringing  about  great  modifica- 
tions of  structure.  The  tendency  in  the  constint  ^repetition  of 
this  process  would  be  to  diminish  its  relative  importance,  /.  ^.,  to 
make  it  constantly  less  and  less  pronounced.  Probably,  there- 
fore, the  amount  of  surface  actually  inflected  in  the  embr>'o  is 
small  compared  with  the  area  inflected  in  the  process  of  ancestral 
development.     To  this  we  will  presently  return. 

The  special  parts  of  the  labyrinth  appear  to  be  formed  by  a 
direct  method.  This  would,  of  course,  as  we  have  seen  reason 
to  believe,  not  exclude  the  possibility  of  an  indirect  method 
having  obtained  in  our  remote  progenitors. 

Having  now  compared  the  various  methods  pursued  in  the 
development  of  the  mucous  canals  and  the  ear,  let  us  recall  a 
fact  which  has  not  yet  been  brought  into  sufficient  prominence, 
namely,  that  the  structure  of  the  mucous  canals  and  that  of  the 
semicircular  canals  is  very  similar.  In  1850  Leydig^  already 
noticed  this  fact,  for  he  compares  a  semicircular  canal  and  its 
ampulla  with  a  mucous  canal  and  its  "  nervebutton."  Both  struc- 
tures consist  of  connective  tissue  lined  with  epithelium,  and  the 
**  nervebutton  "  of  one  corresponds  to  the  macula  acustica  of  the 
other.     The  analogy  seems  complete. 

Would  it  now  be  too  hazardous  to  suggest  that  two  organs 
which  are  so  closely  related  in  structure,  which  present  such  sig- 
nificant facts,  as  regards  nerve  supply  and  embryological  develop- 
ment, are  related  genetically  ?  Such  a  supposition  would  evi- 
dently not  be  inconsistent.  Let  us  see  how  it  may  have  been 
brought  about.  In  an  organism  provided  with  a  general  apparatus 
for  the  perception  of  vibrations,  evidently  the  first  thing  that 
would  take  place  would  be  a  specialization  of  certain  portions  for 
certain  classes  of  vibrations.  This  is  what  may  have  been  the 
case  with  the  lateral  canals  and  the  ear,  each  being  a  specializa- 

'  Mueller's  Archiv. — Schleimkan.  d.  Knochenfische. 
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tion  in  its  own  peculiar  direction.^  The  fact  that  the  involution  of 
the  side  organs  in  Tcleosts  does  not  take  place  until  the  organism 
is  already  far  advanced  towards  the  completion  of  its  dcvclo|>- 
ment,  and  the  fact  that  the  mucous  canal  in  the  embr)'o  of  Klas- 
mobranchs  does  not  appear  until  the  epiblast  has  been  differen- 
tiated into  its  two  layers,  both  imply  that  the  side  organs  had  for 
ages  existed  as  mere  "  nerve-hills,"  or  nerve  epithelium,  projecting 
into  the  water,  and  this  renders  our  idea  not  only  possible  but 
probable.  In  the  course  of  the  evolution  of  the  ear  the  first 
differentiation  of  structure  that  occurred  may  have  been  as  fol- 
lows: Certain  of  these  areas  of  nerve-epithelium  or  sensory 
maculx,  may»  for  functional  specialization,  have  become  enclosed 
in  canals.  (The  great  functional  advantage  of  this  form  of  involu- 
tion over  the  closed  vesicle,  we  shall  presently  see.)  Now,  for  still 
greater  specialization,  the  whole  area  containing  the  canals  with 
perhaps  one  or  two  macuhe  not  yet  enclosed,  may  have  under- 
gone a  general  process  of  involution  and  thus  given  rise  to  the 
vestibule  and  semicircular  canals. 

This  view  of  the  evolution  of  the  ear  is  favored  by  the  fact  that 
the  semicircular  canals  are  constant  structures  in  all  wrtcbratcs  ! 
Again,  their  number  is  always  the  same,  namely,  three,  with  but 
two  exceptions,  which  may  be  easily  explained.  I  refer  to  the 
Myxines  which  have  but  one,  and  the  lampreys  which  have  but 
two.  Probably  no  naturalist  who  accepts  the  theory  of  evolution, 
looks  upon  the  seLichians  or  any  other  existing  order  of  fishes 
as  ancestrally  related  to  the  other  vertebrates,  and  even  the 
structure  of  the  Marsipobranchs  indicates  that  they  belong  to  an 
early  differentiated  dind  highly  aberrant  tyjKi. 

In  studying  the  gradual  development  of  the  ear,  paheontologi- 
cal  evidence,  unfortunately,  cannot  come  into  play.  It  is  too 
fragmentary.  The  very  first  vertebrates  that  we  find  are  already 
fishes  of  a  high  degree  of  development. 

I-et  us  now  see  to  what  views  of  the  functional  value  of  the 
semicircular  canals,  the  above  discussion  leads.  The  first  ques- 
tion that  arises  in  our  minds  is,  what  is  gained  by  the  involution 
of  the  sensory  macular  ?  And  secondly,  why  should  this  process 
have  resulted  in  the  formation  of  canals?  Why  did  n(»t  each 
macula  become  enclosed  in  a  separate  cavity  ?  Probably  the 
benefit  derived  by  a  delicate  sensory  structure  from  the  formation 

'  In  thU  category  it  wouM   l>c  no  more  than  just  to  incluile  such  structures  as  the 
tau0ry  amfutta  of  sharks  and  ra]rs  and  the  Saviam  ztstiUj. 
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of  a  wall  about  it,  is  at  first  of  a  protective  character,  and  the  final 
formation  of  a  cavity  is  the  further  attainment  of  the  same  end. 
This,  however,  would  entail  a  greater  or  less  modification  of  func- 
tion. The  exposed  sensory  macula  would  probably  perceive 
vibrations  clearly  and  distinctly.  As  soon,  however,  as  enclosure 
in  a  cavity  takes  place,  interference  of  the  vibrations  by  their  con- 
tinued reflection  from  the  walls  of  the  cavity  must  necessarily 
occur.  Such  a  condition  of  affairs  is  probably  present  in  sensory 
structures  like  the  "mucous"  ampullae  of  sharks  and  rays  and 
the  Savian  vesicles.  This  difficulty  is  overcome  if,  instead  of 
there  being  a  cavity  closed  on  all  sides,  the  macula  is  situated  in 
a  tube.  Then  interference  would  either  not  result  at  all,  or  be 
greatly  diminished,  for  the  vibrations  would  be  dispersed  in  one 
or  two  definite  directions.  The  formation  of  such  a  structure 
may  have  been  the  first  step  in  the  evolution  of  the  ear.  Indeed, 
its  parallel  is  presented  to  us  in  the  lateral  lines.  The  very  same 
conditions  obtain. 

The  question  now  arises,  when  the  area  containing  the  struc- 
tures about  to  form  the  ear  became  involuted,  in  what  way  was 
the  function  of  the  tubes  converted  into  the  semicircular  canals 
modified  ?  In  other  words,  what  is  the  function  of  the  semicir- 
cular canals  ?  The  fact  that  both  ends  of  each  canal  communicate 
with  the  utriculus,  probably  lessens  their  use  as  dispersing  vibra- 
tions, but  at  the  same  time  another  and  very  important  condition 
obtains.  The  utriculus,  a  comparatively  small  cavity,  has  the 
area  of  its  enclosed  surface  materially  diminished  by  the  presence 
of  five  openings,  three  of  which  are  comparatively  large.  In  this 
way  the  capacity  of  its  walls  for  reflecting  vibrations  must  be  con- 
siderably lessened,  and  interference  of  vibration  consequently 
much  diminished.  Thus  one  function  of  the  semicircular  canals 
is  probably  to  assist  clearness  of  perception,^  and  in  this  respect 
their  function  would  be  intrinsically  the  same  as  that  of  the  canals 
of  the  side  organs.  It  has  at  various  times  been  argued  that  the 
semicircular  canals  prevent  interference  of  vibrations  by  the  sound 
waves  entering  the  same  canal  at  opposite  ends,  and  then  meeting 
in  opposite  phases,  thus  mutually  destroying  each  other.  How 
this  could  occur  I  cannot  imagine ;  there  is  no  special  contrivance 
at  cither  end  of  a  canal  by  which  the  vibrations  would  be  retarded 
just  half  of  a  wave-length,  and  there  is  no  reason  why  such  an 
assumption  should  be  made.     On  the  contrary,  I  cannot  see  any- 

iThis  '  of  Prof.  Jackson,  formerly  of  the  University  of  Pennsylvania. 
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thing  to  prevent  the  waves  from  meeting  in  exactly  the  .same 
phases.  If  so,  the  effect  of  the  semicircular  canals  would  be  to 
increase  the  intensity  of  sounds. 

Various  other  uses  have,  at  times,  been  assigned  to  the  semi- 
circular canals,  such  as  the  estimation  of  the  direction  of  sound, 
or  even  the  appreciation  of  pitch,  besides  which,  conclusions  have 
been  drawn  based  on  vivisection.  Theories  concerning  pitch  were 
held  prior  to  the  understanding  of  the  structure  of  the  cochlea, 
and  may  be  dismissed  without  discussion.  Those  concerning  the 
direction  of  sound  are  not  borne  out  by  fact  In  the  first  place, 
as  the  contradictory  results  of  investigators  show,  the  power 
among  animals  of  distinguishing  the  direction  of  sound  1s  not 
well  marked,  and  even  if  it  were  it  would  be  no  proof  that  this 
power  lies  in  the  semicircular  canals.  Again,  it  is  self-evident 
that  the  direction  of  sound  cannot  be  maintained  while  passing 
through  the  auditory  meatus  and  tympanum,  and  if  we  are  told 
that  the  semicircular  canals  appreciate  vibrations  transmitted  by 
the  skull,  the  conditions  are  singularly  unfavorable,  for  just  in 
those  animals  in  which  an  appreciation  of  the  direction  of  sound 
would  seem  the  most  important,  /'.  c,  birds  and  mammals,  the  head 
is  generally  covered  by  a  non-conducting  material,  feathers  or  hair. 

The  power  of  distinguishing  the  direction  of  sound  seems  to 
me  rather  to  be  connected  with  the  degree  of  development  of  the 
auricle  and  the  degree  of  its  movability,  or  the  power  the  animal 
has  of  quickly  adapting  the  head  to  various  positions,  so  that  it 
can  determine  that  position  in  which  the  impression  is  received 
the  most  strongly,  and  thence  infer  the  direction  of  the  sound. 

The  theories  based  on  the  vivisection  of  the  semicircular  canals, 
involve  a  method  of  reasoning  that  to  me  is  not  logical.  To  say 
that  the  results  of  a  terrible  mutilation  of  one  of  the  most  highly 
specialized  parts  of  the  body,  namely,  the  head,  are  due  to  the 
destruction  of  any  one  organ  or  part  contained  in  it,  is  certainly 
reasoning  from  incorrect  premises — is  certainly  leaving  out  a 
large  class  of  the  facts.  Secondly,  to  predicate  that  the  function 
of  an  organ  is  the  inverse  of  certain  phenomena  obtaining  by  its 
mutilation,  is  less  logical  still.  To  my  mind  the  exj)erimcnts  of 
Flourens,  Goltz  and  others,  do  not  demonstrate  that  the  results 
were  due  only  to  the  mutilation  of  the  semicircular  canals,  or 
that  even  if  this  were  the  case,  anything  could  be  predicated  con- 
cerning their  function.  To  use  an  apt  illustration,  let  us  take  a 
watch  and  let  us  imagine  that  it  was  to  us  a  new  and  strange 
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of  a  wall  about  it,  is  at  first  of  a  protective  character,  and  the  final 
formation  of  a  cavity  is  the  further  attainment  of  the  same  end. 
This,  however,  would  entail  a  greater  or  less  modification  of  func- 
tion. The  exposed  sensory  macula  would  probably  perceive 
vibrations  clearly  and  distinctly.  As  soon,  however,  as  enclosure 
in  a  cavity  takes  place,  interference  of  the  vibrations  by  their  con- 
tinued reflection  from  the  walls  of  the  cavity  must  necessarily 
occur.  Such  a  condition  of  affairs  is  probably  present  in  sensory 
structures  like  the  "  mucous  "  ampullae  of  sharks  and  rays  and 
the  Savian  vesicles.  This  difficulty  is  overcome  if,  instead  of 
there  being  a  cavity  closed  on  all  sides,  the  macula  is  situated  in 
a  tube.  Then  interference  would  either  not  result  at  all,  or  be 
greatly  diminished,  for  the  vibrations  would  be  dispersed  in  one 
or  two  definite  directions.  The  formation  of  such  a  structure 
may  have  been  the  first  step  in  the  evolution  of  the  ear.  Indeed, 
its  parallel  is  presented  to  us  in  the  lateral  lines.  The  very  same 
conditions  obtain. 

The  question  now  arises,  when  the  area  containing  the  struc- 
tures about  to  form  the  ear  became  involuted,  in  what  way  was 
the  function  of  the  tubes  converted  into  the  semicircular  canals 
modified  ?     In  other  words,  what  is  the  function  of  the  semicir- 
cular canals  ?    The  fact  that  both  ends  of  each  canal  communicate 
with  the  utriculus,  probably  lessens  their  use  as  dispersing  vibra- 
tions, but  at  the  same  time  another  and  very  important  condition 
obtains.     The  utriculus,  a  comparatively  small    cavity,  has   the 
area  of  its  enclosed  surface  materially  diminished  by  the  presence 
of  five  openings,  three  of  which  are  comparatively  large.     In  this 
way  the  capacity  of  its  walls  for  reflecting  vibrations  must  be  con- 
siderably lessened,  and    interference  of  vibration  consequently 
much  diminished.     Thus  one  function  of  the  semicircular  canals 
is  probably  to  assist  clearness  of  perception,^  and  in  this  respect 
their  function  would  be  intrinsically  the  same  as  that  of  the  canals 
of  the  side  organs.     It  has  at  various  times  been  argued  that  the 
semicircular  canals  prevent  interference  of  vibrations  by  the  sound 
waves  entering  the  same  canal  at  opposite  ends,  and  then  meeting 
in  opposite  phases,  thus  mutually  destroying  each  other.     How 
this  could  occur  I  cannot  imagine;  there  is  no  special  contrivi 
at  either  end  of  a  canal  by  which  the  vibrations  would  be  r 
just  half  of  a  wave-length,  and  there  is  no  reason  ' 
assumption  should  be  made.     On  the  c^  ^ 
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thing  to  prevent  the  waves  from  meeting  in  exactly  the  same 
phases.  If  so,  the  effect  of  the  semicircular  canals  would  be  to 
increase  the  intensity  of  sounds. 

Various  other  uses  have,  at  times,  been  assigned  to  the  semi- 
circular canals,  such  as  the  estimation  of  the  direction  of  sound, 
or  even  the  appreciation  of  pitch,  besides  which,  conclusions  have 
been  drawn  based  on  vivisection.  Theories  concerning  pitch  were 
held  prior  to  the  understanding  of  the  structure  of  the  cochlea, 
and  may  be  dismissed  without  discussion.  Those  concerning  the 
direction  of  sound  are  not  borne  out  by  fact.  In  the  first  place, 
as  the  contradictory  results  of  investigators  show,  the  power 
among  animals  of  distinguishing  the  direction  of  sound  *is  not 
well  marked,  and  even  if  it  were  it  would  be  no  proof  that  this 
power  h'es  in  the  semicircular  canals.  Again,  it  is  self-evident 
that  the  direction  of  sound  cannot  be  maintained  while  passing 
through  the  auditory  meatus  and  t>'mpanum,  and  if  we  are  told 
that  the  semicircular  canals  appreciate  vibrations  transmitted  by 
the  skull,  the  conditions  are  singularly  unfavorable,  for  just  in 
those  animals  in  which  an  appreciation  of  the  direction  of  sound 
would  seem  the  most  important,  /'.  < .,  birds  and  mammaJs,  the  head 
is  generally  covered  by  a  non-conducting  material,  feathers  or  hair. 

The  power  of  distinguishing  the  direction  of  sound  seems  to 
me  rather  to  be  connected  with  the  degree  of  development  of  the 
auricle  and  the  degree  of  its  movability,  or  the  power  the  animal 
has  of  quickly  adapting  the  head  to  various  positions,  so  that  it 
can  determine  that  position  in  which  the  impression  is  received 
the  most  strongly,  and  thence  infer  the  direction  of  the  sound. 

The  theories  based  on  the  vivisection  of  the  semicircular  canals, 

involve  a  method  of  reasoning  th.it  to  me  is  not  logical.     To  say 

that  the  results  of  a  terrible  mutilation  of  one  of  the  most  highly 

specialized  parts  of  the  body,  namely,  the  head,  are  due  to  the 

destruction  of  any  one  organ  or  part  contained  in  it,  is  certainly 

reasoning  from  incorrect  premises — is  certainly  leaving   out  a 

large  class  of  the  facts.     Secondly,  to  predicate  that  the  function 

of  an  organ  is  the  inverse  of  certain  phenomena  obtaining  by  its 
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Flourcns,  Goltz  and  others,  do   not  demonstrate  that  the  results 
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of  a  wall  about  it,  is  at  first  of  a  protective  character,  and  the  final 
formation  of  a  cavity  is  the  further  attainment  of  the  same  end. 
This,  however,  would  entail  a  greater  or  less  modification  of  func- 
tion. The  exposed  sensory  macula  would  probably  perceive 
vibrations  clearly  and  distinctly.  As  soon,  however,  as  enclosure 
in  a  cavity  takes  place,  interference  of  the  vibrations  by  their  con- 
tinued reflection  from  the  walls  of  the  cavity  must  necessarily 
occur.  Such  a  condition  of  affairs  is  probably  present  in  sensory 
structures  like  the  **  mucous  "  ampullae  of  sharks  and  rays  and 
the  Savian  vesicles.  This  difficulty  is  overcome  if,  instead  of 
there  being  a  cavity  closed  on  all  sides,  the  macula  is  situated  in 
a  tube.  Then  interference  would  either  not  result  at  all,  or  be 
greatly  diminished,  for  the  vibrations  would  be  dispersed  in  one 
or  two  definite  directions.  The  formation  of  such  a  structure 
may  have  been  the  first  step  in  the  evolution  of  the  ear.  Indeed, 
its  parallel  is  presented  to  us  in  the  lateral  lines.  The  very  same 
conditions  obtain. 

The  question  now  arises,  when  the  area  containing  the  struc- 
tures about  to  form  the  ear  became  involuted,  in  what  way  was 
the  function  of  the  tubes  converted  into  the  semicircular  canals 
modified  ?     In  other  words,  what  is  the  function  of  the  semicir- 
cular canals  ?    The  fact  that  both  ends  of  each  canal  communicate 
with  the  utriculus,  probably  lessens  their  use  as  dispersing  vibra- 
tions, but  at  the  same  time  another  and  very  important  condition 
obtains.     The  utriculus,  a  comparatively  small   cavity,  has  the 
area  of  its  enclosed  surface  materially  diminished  by  the  presence 
of  five  openings,  three  of  which  are  comparatively  large.     In  this 
way  the  capacity  of  its  walls  for  reflecting  vibrations  must  be  con- 
siderably lessened,  and    interference  of  vibration  consequently 
much  diminished.     Thus  one  function  of  the  semicircular  canals 
is  probably  to  assist  clearness  of  perception,^  and  in  this  respect 
their  function  would  be  intrinsically  the  same  as  that  of  the  canals 
of  the  side  organs.     It  has  at  various  times  been  argued  that  the 
semicircular  canals  prevent  interference  of  vibrations  by  the  sound 
waves  entering  the  same  canal  at  opposite  ends,  and  then  meeting 
in  opposite  phases,  thus  mutually  destroying  each  other.     How 
this  could  occur  I  cannot  imagine ;  there  is  no  special  contrivaoce 
at  either  end  of  a  canal  by  which  the  vibrations  would  be  r 
just  half  of  a  wave-length,  and  there  is  no  reason  v' 
assumption  should  be  made.     On  the  contrarv,  I  < 
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thing  to  prevent  the  waves  from  meeting  in  exactly  the  same 
phases.  If  so,  the  effect  of  the  semicircular  canals  would  be  to 
increase  the  intensity  of  sounds. 

Various  other  uses  have,  at  times,  been  assigned  to  the  semi- 
circular canals,  such  as  the  estimation  of  the  direction  of  sound, 
or  even  the  appreciation  of  pitch,  besides  which,  conclusions  have 
been  drawn  based  on  vivisection.  Theories  concerning  pitch  were 
held  prior  to  the  understanding  of  the  structure  of  the  cochlea, 
and  may  be  dismissed  without  discussion.  Those  concerning  the 
direction  of  sound  are  not  borne  out  by  fact.  In  the  first  place, 
as  the  contradictory  results  of  investigators  show,  the  power 
among  animals  of  distinguishing  the  direction  of  sound  1s  not 
well  marked,  and  even  if  it  were  it  would  be  no  proof  that  this 
power  lies  in  the  semicircular  canals.  Again,  it  is  self-evident 
that  the  direction  of  sound  cannot  be  maintained  while  passing 
through  the  auditory  meatus  and  tympanum,  and  if  we  arc  told 
that  the  semicircular  canals  appreciate  vibrations  transmitted  by 
the  skull,  the  conditions  are  singularly  unfavorable,  for  just  in 
those  animals  in  which  an  appreciation  of  the  direction  of  sovmd 
would  seem  the  most  important,  /.  <\,  birds  and  mammals,  the  head 
is  generally  covered  by  a  non-conducting  material,  feathers  or  hair. 

The  power  of  distinguishing  the  direction  of  sound  seems  to 
me  rather  to  be  connected  with  the  degree  of  development  of  the 
auricle  and  the  degree  of  its  movability,  or  the  power  the  animal 
has  of  quickly  adapting  the  head  to  various  positions,  so  that  it 
can  determine  that  position  in  which  the  impression  is  received 
the  most  strongly,  and  thence  infer  the  direction  of  the  sound. 

The  theories  based  on  the  vivisection  of  the  semicircular  canals, 
involve  a  method  of  reasoning  that  to  me  is  not  logical.  To  say 
that  the  results  of  a  terrible  mutilation  of  one  of  the  most  highly 
specialized  parts  of  the  body,  namely,  the  head,  are  due  to  the 
destruction  of  any  one  organ  or  part  contained  in  it,  is  certainly 
reasoning  from  incorrect  premises — is  certainly  leaving  out  a 
large  class  of  the  facts.  Secondly,  to  predicate  that  the  function 
of  an  organ  is  the  inverse  of  certain  phenomena  obtaining  by  its 
mutilation,  is  less  logical  still.  To  my  mind  the  exixrrimcnts  of 
Flourens,  Goltz  and  others,  do  not  demonstrate  that  the  results 
rcre  due  only  to  the  mutilation  of  the  semicircular  canals,  or 

at  even  if  this  were  the  case,  anything  could  be  predicated  con- 
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of  a  wall  about  it,  is  at  first  of  a  protective  character,  and  the  final 
formation  of  a  cavity  is  the  further  attainment  of  the  same  end. 
This,  however,  would  entail  a  greater  or  less  modification  of  func- 
tion. The  exposed  sensory  macula  would  probably  perceive 
vibrations  clearly  and  distinctly.  As  soon,  however,  as  enclosure 
in  a  cavity  takes  place,  interference  of  the  vibrations  by  their  con- 
tinued reflection  from  the  walls  of  the  cavity  must  necessarily 
occur.  Such  a  condition  of  affairs  is  probably  present  in  sensory 
structures  like  the  "  mucous  "  ampullae  of  sharks  and  rays  and 
the  Savian  vesicles.  This  difficulty  is  overcome  if,  instead  of 
there  being  a  cavity  closed  on  all  sides,  the  macula  is  situated  in 
a  tube.  Then  interference  would  either  not  result  at  all,  or  be 
greatly  diminished,  for  the  vibrations  would  be  dispersed  in  one 
or  two  definite  directions.  The  formation  of  such  a  structure 
may  have  been  the  first  step  in  the  evolution  of  the  ear.  Indeed, 
its  parallel  is  presented  to  us  in  the  lateral  lines.  The  very  same 
conditions  obtain. 

The  question  now  arises,  when  the  area  containing  the  struc- 
tures about  to  form  the  ear  became  involuted,  in  what  way  was 
the  function  of  the  tubes  converted  into  the  semicircular  canals 
modified  ?     In  other  words,  what  is  the  function  of  the  semicir- 
cular canals  ?    The  fact  that  both  ends  of  each  canal  communicate 
with  the  utriculus,  probably  lessens  their  use  as  dispersing  vibra- 
tions, but  at  the  same  time  another  and  very  important  condition 
obtains.     The  utriculus,  a  comparatively  small   cavity,  has  the 
area  of  its  enclosed  surface  materially  diminished  by  the  presence 
of  five  openings,  three  of  which  are  comparatively  large.     In  this 
way  the  capacity  of  its  walls  for  reflecting  vibrations  must  be  con- 
siderably lessened,  and    interference  of  vibration  consequently 
much  diminished.     Thus  one  function  of  the  semicircular  canals 
is  probably  to  assist  clearness  of  perception,^  and  in  this  respect 
their  function  would  be  intrinsically  the  same  as  that  of  the  canals 
of  the  side  organs.     It  has  at  various  times  been  argued  that  the 
semicircular  canals  prevent  interference  of  vibrations  by  the  sound 
waves  entering  the  same  canal  at  opposite  ends,  and  then  meeting 
in  opposite  phases,  thus  mutually  destroying  each  other.     How 
this  could  occur  I  cannot  imagine  ;  there  is  no  special  contrivance 
at  either  end  of  a  canal  by  which  the  vibrations  would  be  r 
just  half  of  a  wave-length,  and  there  is  no  reason  w' 
assumption  should  be  made.     On  the  contrary,  I  c 
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thing  to  prevent  the  waves  from  meeting  in  exactly  the  same 
phases.  If  so,  the  effect  of  the  semicircular  canals  would  be  to 
increase  the  intcnsitv  of  sounds. 

Various  other  uses  have,  at  times,  been  assigned  to  the  semi- 
circular canals,  such  as  the  estimation  of  the  direction  of  sound, 
or  even  the  appreciation  of  pitch,  besides  which,  conclusions  have 
been  drawn  based  on  vivisection.  Theories  concerning  pitch  were 
held  prior  to  the  understanding  of  the  structure  of  the  cochlea, 
and  may  be  dismissed  without  discussion.  Those  concerning  the 
direction  of  sound  are  not  borne  out  by  fact.  In  the  first  place, 
as  the  contradictory  results  of  investigators  show,  the  power 
among  animals  of  distinguishing  the  direction  of  sound  Is  not 
well  marked,  and  even  if  it  were  it  would  be  no  proof  that  this 
power  lies  in  the  semicircular  canals.  Again,  it  is  self-evident 
that  the  direction  of  sound  cannot  be  maintained  while  passing 
through  the  auditory  meatus  and  t>'mpanum,  and  if  we  arc  told 
that  the  semicircular  canals  appreciate  vibrations  transmitted  by 
the  skull,  the  conditions  are  singularly  unfavorable,  for  just  in 
those  animals  in  which  an  appreciation  of  the  direction  of  sound 
would  seem  the  most  important,  /.  c,  birds  and  mammals,  the  head 
is  generally  covered  by  a  non-conducting  material,  feathers  or  hair. 

The  power  of  distinguishing  the  direction  of  sound  seems  to 
me  rather  to  be  connected  with  the  degree  of  development  of  the 
auricle  and  the  degree  of  its  movability,  or  the  power  the  animal 
has  of  quickly  adapting  the  head  to  various  positions,  so  that  it 
can  determine  that  position  in  which  the  impression  is  received 
the  most  strongly,  and  thence  infer  the  direction  of  the  sound. 

The  theories  based  on  the  vivisection  of  the  semicircular  canals, 
involve  a  method  of  reasoning  that  to  me  is  not  logical.  To  say 
that  the  results  of  a  terrible  mutilation  of  one  of  the  most  highly 
specialized  parts  of  the  body,  namely,  the  head,  are  due  to  the 
destruction  of  any  one  organ  or  part  contained  in  it,  is  certainly 
reasoning  from  incorrect  premises — is  certainly  leaving  out  a 
large  class  of  the  facts.  Secondly,  to  predicate  that  the  function 
of  an  organ  is  the  inverse  of  certain  phenomena  obtaining  by  its 
mutilation,  is  less  logical  still.  To  my  mind  the  exix:riments  of 
Flourens,  Goltz  and  others,  do  iiot  demonstrate  that  the  results 
tcrc  due  oftiy  to  the  mutilation  of  the  semicircular  canals,  or 

•at  even  if  this  were  the  case,  anything  could  be  predicated  con- 

g  their  function.     To  use  an  apt  illustration,  let  us  take  a 

id  let  us  imagine  that  it  was  to  us  a  new  and  strange 
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of  a  wall  about  it,  is  at  first  of  a  protective  character,  and  the  final 
formation  of  a  cavity  is  the  further  attainment  of  the  same  end. 
This,  however,  would  entail  a  greater  or  less  modification  of  func- 
tion. The  exposed  sensory  macula  would  probably  perceive 
vibrations  clearly  and  distinctly.  As  soon,  however,  as  enclosure 
in  a  cavity  takes  place,  interference  of  the  vibrations  by  their  con- 
tinued reflection  from  the  walls  of  the  cavity  must  necessarily 
occur.  Such  a  condition  of  affairs  is  probably  present  in  sensory 
structures  like  the  "  mucous  "  ampullae  of  sharks  and  rays  and 
the  Savian  vesicles.  This  difficulty  is  overcome  if,  instead  of 
there  being  a  cavity  closed  on  all  sides,  the  macula  is  situated  in 
a  tube.  Then  interference  would  either  not  result  at  all,  or  be 
greatly  diminished,  for  the  vibrations  would  be  dispersed  in  one 
or  two  definite  directions.  The  formation  of  such  a  structure 
may  have  been  the  first  step  in  the  evolution  of  the  ear.  Indeed, 
its  parallel  is  presented  to  us  in  the  lateral  lines.  The  very  same 
conditions  obtain. 

The  question  now  arises,  when  the  area  containing  the  struc- 
tures about  to  form  the  ear  became  involuted,  in  what  way  was 
the  function  of  the  tubes  converted  into  the  semicircular  canals 
modified  ?     In  other  words,  what  is  the  function  of  the  semicir- 
cular canals  ?    The  fact  that  both  ends  of  each  canal  communicate 
with  the  utriculus,  probably  lessens  their  use  as  dispersing  vibra- 
tions, but  at  the  same  time  another  and  very  important  condition 
obtains.     The  utriculus,  a  comparatively  small    cavity,  has  the 
area  of  its  enclosed  surface  materially  diminished  by  the  presence 
of  five  openings,  three  of  which  are  comparatively  large.     In  this 
way  the  capacity  of  its  walls  for  reflecting  vibrations  must  be  con- 
siderably lessened,  and    interference  of  vibration  consequently 
much  diminished.     Thus  one  function  of  the  semicircular  canals 
is  probably  to  assist  clearness  of  perception,^  and  in  this  respect 
their  function  would  be  intrinsically  the  same  as  that  of  the  canals 
of  the  side  organs.     It  has  at  various  times  been  argued  that  the 
semicircular  canals  prevent  interference  of  vibrations  by  the  sound 
waves  entering  the  same  canal  at  opposite  ends,  and  then  meeting 
in  opposite  phases,  thus  mutually  destroying  each  other.     How 
this  could  occur  I  cannot  imagine ;  there  is  no  special  contrivance 
at  either  end  of  a  canal  by  which  the  vibrations  would  be  p 
just  half  of  a  wave-length,  and  there  is  no  reason  w' 
assumption  should  be  made.     On  the  contrary,  I  c 

'  This  was  the  idea  of  Prof,  Jackson,  former' 
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thing  to  prevent  the  waves  from  meeting  in  exactly  the  same 
phases.  If  so,  the  effect  of  the  semicircular  canals  would  be  to 
increase  the  intensity  of  sounds. 

Various  other  uses  have,  at  times,  been  assigned  to  the  semi- 
circular canals,  such  as  the  estimation  of  the  direction  of  sound, 
or  even  the  appreciation  of  pitch,  besides  which,  conclusions  have 
been  drawn  based  on  vivisection.  Theories  concerning  pitch  were 
held  prior  to  the  understanding  of  the  structure  of  the  cochlea, 
and  may  be  dismissed  without  discussion.  Those  concerning  the 
direction  of  sound  are  not  borne  out  by  fact.  In  the  first  place, 
as  the  contradictory  results  of  investigators  show,  the  power 
among  animals  of  distinguishing  the  direction  of  sound  Is  not 
well  marked,  and  even  if  it  were  it  would  be  no  proof  that  this 
power  lies  in  the  semicircular  canals.  Again,  it  is  self-evident 
that  the  direction  of  sound  cannot  be  maintained  while  passing 
through  the  auditory  meatus  and  t>'mpanum,  and  if  we  are  told 
that  the  semicircular  canals  appreciate  vibrations  transmitted  by 
the  skull,  the  conditions  are  singularly  unfavorable,  for  just  in 
those  animals  in  which  an  appreciation  of  the  direction  of  sound 
would  seem  the  most  important,  /.  t\,  birds  and  mammaJs,  the  head 
is  generally  covered  by  a  non-conducting  material,  feathers  or  hair. 

The  power  of  distinguishing  the  direction  of  sound  seems  to 
me  rather  to  be  connected  with  the  degree  of  development  of  the 
auricle  and  the  degree  of  its  movability,  or  the  power  the  animal 
has  of  quickly  adapting  the  head  to  various  positions,  so  that  it 
can  determine  that  position  in  which  the  impression  is  received 
the  most  strongly,  and  thence  infer  the  direction  of  the  sound. 

The  theories  based  on  the  vivisection  of  the  semicircular  canals, 
involve  a  method  of  reasoning  that  to  me  is  not  logical.  To  say 
that  the  results  of  a  terrible  mutilation  of  one  of  the  most  highly 
specialized  parts  of  the  body,  namely,  the  head,  are  due  to  the 
destruction  of  any  one  organ  or  part  contained  in  it,  is  certainly 
reasoning  from  incorrect  premises — is  certainly  leaving  out  a 
large  class  of  the  facts.  Secondly,  to  predicate  that  the  function 
of  an  organ  is  the  inverse  of  certain  phenomena  obtaining  by  its 
iDutibtion,  is  less  logical  still.  To  my  mind  the  experiments  of 
Flourens,  Goltz  and  others,  do  iiot  demonstrate  that  the  results 
rcre  due  only  to  the  mutilation  of  the  semicircular  canals,  or 

tat  even  if  this  were  the  case,  anything  could  be  predicated  con- 

T  their  function.     To  use  an  apt  illustration,  let  us  take  a 

nd  let  us  imagine  that  it  was  to  us  a  new  and  strange 
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of  a  wall  about  it,  is  at  first  of  a  protective  character,  and  the  final 
formation  of  a  cavity  is  the  further  attainment  of  the  same  end. 
This,  however,  would  entail  a  greater  or  less  modification  of  func- 
tion. The  exposed  sensory  macula  would  probably  perceive 
vibrations  clearly  and  distinctly.  As  soon,  however,  as  enclosure 
in  a  cavity  takes  place,  interference  of  the  vibrations  by  their  con- 
tinued reflection  from  the  walls  of  the  cavity  must  necessarily 
occur.  Such  a  condition  of  affairs  is  probably  present  in  sensory 
structures  like  the  "  mucous  "  ampullae  of  sharks  and  rays  and 
the  Savian  vesicles.  This  difficulty  is  overcome  if,  instead  of 
there  being  a  cavity  closed  on  all  sides,  the  macula  is  situated  in 
a  tube.  Then  interference  would  either  not  result  at  all,  or  be 
greatly  diminished,  for  the  vibrations  would  be  dispersed  in  one 
or  two  definite  directions.  The  formation  of  such  a  structure 
may  have  been  the  first  step  in  the  evolution  of  the  ear.  Indeed, 
its  parallel  is  presented  to  us  in  the  lateral  lines.  The  very  same 
conditions  obtain. 

The  question  now  arises,  when  the  area  containing  the  struc- 
tures about  to  form  the  ear  became  involuted,  in  what  way  was 
the  function  of  the  tubes  converted  into  the  semicircular  canals 
modified  ?  In  other  words,  what  is  the  function  of  the  semicir- 
cular canals  ?  The  fact  that  both  ends  of  each  canal  communicate 
with  the  utriculus,  probably  lessens  their  use  as  dispersing  vibra- 
tions, but  at  the  same  time  another  and  very  important  condition 
obtains.  The  utriculus,  a  comparatively  small  cavity,  has  the 
area  of  its  enclosed  surface  materially  diminished  by  the  presence 
of  five  openings,  three  of  which  are  comparatively  large.  In  this 
way  the  capacity  of  its  walls  for  reflecting  vibrations  must  be  con- 
siderably lessened,  and  interference  of  vibration  consequently 
much  diminished.  Thus  one  function  of  the  semicircular  canals 
is  probably  to  assist  clearness  of  perception,^  and  in  this  respect 
their  function  would  be  intrinsically  the  same  as  that  of  the  canals 
of  the  side  organs.  It  has  at  various  times  been  argued  that  the 
semicircular  canals  prevent  interference  of  vibrations  by  the  sound 
waves  entering  the  same  canal  at  opposite  ends,  and  then  meeting 
in  opposite  phases,  thus  mutually  destroying  each  other.  How 
this  could  occur  I  cannot  imagine ;  there  is  no  special  contrivance 
at  either  end  of  a  canal  by  which  the  vibrations  would  be  retarded 
just  half  of  a  wave-length,  and  there  is  no  reason  why  such  an 
assumption  should  be  made.     On  the  contrary,  I  cannot  see  any- 

'  This  \v:k^  the  idea  of  Prof.  Jackson,  formerly  of  the  University  of  Pennsylvania. 


1 879-]       On  the  Morphology  of  the  Semicircular  Canals.  373 

thing  to  prevent  the  waves  from  meeting  in  exactly  the  same 
phases.  If  so,  the  effect  of  the  semicircular  canals  would  be  to 
increase  the  intensitv  of  sounds. 

Various  other  uses  have,  at  times,  been  assigned  to  the  semi- 
circular canals,  such  as  the  estimation  of  the  direction  of  sound, 
or  even  the  appreciation  of  pitch,  besides  which,  conclusions  have 
been  drawn  based  on  vivisection.  Theories  concerning  pitch  were 
held  prior  to  the  understanding  of  the  structure  of  the  cochlea, 
and  may  be  dismissed  without  discussion.  Those  concerning  the 
direction  of  sound  are  not  borne  out  by  fact.  In  the  first  place, 
as  the  contradictory  results  of  investigators  show,  the  power 
among  animals  of  distinguishing  the  direction  of  sound  *is  not 
well  marked,  and  even  if  it  were  it  would  be  no  proof  that  this 
power  lies  in  the  semicircular  canals.  Again,  it  is  self-evident 
that  the  direction  of  sound  cannot  be  maintained  while  passing 
through  the  auditory  meatus  and  tympanum,  and  if  we  are  told 
that  the  semicircular  canals  appreciate  vibrations  transmitted  by 
the  skull,  the  conditions  are  singularly  unfavorable,  for  just  in 
those  animals  in  which  an  appreciation  of  the  direction  of  sound 
would  seem  the  most  important,  /.  *•.,  birds  and  mammaJs,  the  head 
is  generally  covered  by  a  non-conducting  material,  feathers  or  hair. 

The  power  of  distinguishing  the  direction  of  sound  seems  to 
me  rather  to  be  connected  with  the  degree  of  development  of  the 
auricle  and  the  degree  of  its  movability,  or  the  power  the  animal 
has  of  quickly  adapting  the  head  to  various  positions,  so  that  it 
can  determine  that  position  in  which  the  impression  is  received 
the  most  strongly,  and  thence  infer  the  direction  of  the  sound. 

The  theories  based  on  the  vivisection  of  the  semicircular  canals, 
involve  a  method  of  reasoning  that  to  me  is  not  logical.  To  say 
that  the  results  of  a  terrible  mutilation  of  one  of  the  most  highly 
specialized  parts  of  the  body,  namely,  the  head,  are  due  to  the 
destruction  of  any  one  organ  or  part  contained  in  it,  is  certainly 
reasoning  from  incorrect  premises — is  certainly  leaving  out  a 
large  class  of  the  facts.  Secondly,  to  predicate  that  the  function 
of  an  organ  is  the  inverse  of  certain  phenomena  obtaining  by  its 
mutilation,  is  less  logical  still.  To  my  mind  the  experiments  of 
Flourens,  Goltz  and  others,  do  not  demonstrate  that  the  results 
were  due  only  to  the  mutilation  of  the  semicircular  canals,  or 
that  even  if  this  were  the  case,  anything  could  be  predicated  con- 
cerning their  function.  To  use  an  apt  illustration,  let  us  take  a 
watch  and  let  us  imagine  that  it  was  to  us  a  new  and  strange 
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machine,  the  various  functions  of  which  we  wished  to  determine. 
Now,  what  would  we  think  of  a  man  who  would  plunge  a  knife 
through  crystal,  dial,  mainspring  and  all,  to  find  out  how  the 
thing  worked.  Is  the  proceeding  in  the  case  of  an  animal  any 
less  absurd  ?  Is  it  more  encouraging  to  know  that  the  machine 
with  which  we  are  dealing  is  infinitely  more  complex,  and  of  the 
fundamental  truths  of  whose  construction  we  can  only  gain  vague 
and  fragmentary  ideas  ? 

In  order  to  understand  a  complex  organ — if,  indeed,  the  attain- 
ment of  such  an  end  be  possible — I  believe  that  we  must  cast 
about  for  the  most  widely  scattered  facts,  and  then  view  these  in 
the  broadest  possible  light.  I  believe,  therefore,  that  the  only 
way  to  understand  an  organ  for  the  perception  of  sound  vibra- 
tions, is  also  to  study  organs  for  the  perception  of  allied  vibra- 
tions, and  then  to  compare  the  various  principles  involved  in  the 
development,  structure  and  function  of  each.  By  the  pursuance 
of  such  a  method  in  the  present  instance,  the  conclusions  which 
seem  to  be  pointed  out,  are,  first,  that  the  chief  significance  of  the 
semicircular  canals  is  morphological,  and  secondly,  that  their 
functional  importance,  though  considerable,  is  secondary.  If,  in 
the  above  discussion,  I  have  merely  raised  this  view  of  their 
nature  to  the  degree  of  a  probability — which  is  the  most  that  cir- 
cumstances allow — my  object  is  accomplished. 

Addendum. — After  the  reading  of  the  above  paper.  Dr.  A.  J. 
Parker  offered  a  suggestion  with  regard  to  the  function  of  the 
semicircular  canals  which  makes  the  parallelism  between  these 
structures  even  more  apparent.  His  view,  which  he  permitted 
me  to  append,  is  as  follows : 

He  says  that  the  macular  acusticae  are  very  probably  situated  in 

just  those  parts   of   the   labyrinth   on  which    the  sound  waves 

impinge  with  the  greatest  intensity.    This  being  the  case  with  the 

maculae  of  the  ampullae,  the  sound-waves  probably  enter   the 

ampullar  ends  of  the  canals  with  much  greater  force  than  they 

enter  the  non-specialized  ends.     Consequently,  when  interference 

takes  place,  it  occurs  in  or  near  these  non-specialized  ends,  i.  r., 

where  there  are  no  acoustic  spots  /     Dr.  Parker  looks  upon  the 

semicircular  canals  as  so  many  conduits  to  carry  off"  vibrations  after 
they  have  impinged  on  the  maculae  of  the  ampullae.  This  would 
make  their  function  exactly  analogous  to  that  of  the  lateral  canals. 
Dr.  Parker's  view  also  explains  why  each  semicircular  canal 
has  but  one  ampulla,  and  why  this  should  be  situated  at  the  end, 
instead  of  other  parts  of  the  tube. 
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TEXAS   IN   ITS   GEOGNOSTIC  AND  AGRICULTURAL 

ASPECT. 

BY    J.     BOLL. 

HAVING  resided  for  several  years  in  Texas,  during  which 
time  I  have  constantly  been  engaged  in  scientific  researches, 
I  shall,  in  this  article,  aim  not  so  much  at  a  geological  and  geog- 
nostic  description  of  the  country,  as  attempt  to  present  results 
already  made  known  by  others,  and  to  give  a  slight  view  of 
my  own  observations  in  the  same  field.  I  shall  not  undertake  a 
description  of  rocks  and  minerals  heretofore  found  in  Texas,  nor 
enumerate  animals  already  known  as  extinct  or  as  still  existing ; 
but  rather  from  the  nature  of  the  soil  and  the  constitution  of  the 
mineral  kingdom,  draw  my  conclusions  as  to  the  fertility  and 
products  of  the  different  f)arts  of  the  State. 

Of  the  various  publications  by  other  persons  on  the  geologic 
and  geognostic  conditions  of  Texas,  the  following  are  known 
to  me: 

1.  Tcxa<;,  with  special  reference  to  German  emigration  and  the  physical  condition  of 
the  country,  a*  de>cribed  after  personal  ins|>ection  by  Dr.  Ferdinand  Roomer, 
together  with  a  scientiric  addendum.     Bonn,  1 849. 

a.  The  Chalk-formitions  of  Texas,  and  their  organic  contents,  by  Dr.  Ferdinand 
Kocmer.     ik>nn,  1852. 

3.  Exploratioa  of  the  Red  river,  in  1852,  by  Rand.  B.  Marcy,  in  which  the   north- 

western part  was  geologically  deM:ril>e<l,  by  Geo.  B.  Shumard. 

4.  The  Annual  Reports  of  Slate  Geologist  Buckley. 

5.  The  Map  of  Texas,  by  A.  R.  Rosslcr.     1874. 

The  geographical  character  of  Texas,  as  Roemer  correctly 
remarks,  divides  it  into  three  districts,  more  or  less  sharply 
delined.     These  are : 

I.  The  Lowlands,  along  the  whole  coast,  from  the  Sabine  to 
the  Rio  Grande.  They  vary  in  width  from  thirty  to  a  hundred 
miles,  rising  from  three  to  a  hundred  feet  above  the  sea,  and  arc 
really  only  a  continuation  of  the  coast-lands  of  Lousiana,  Missis- 
sip>pi  and  Alabama,  and  therefore  belong  to  the  same  diluvial  and 
alluvial  formations,  being  almost  wholly  composed  of  clayey  and 
sandy  deposits.  However,  it  is  not  alone  the  rivers  coming  from 
the  interior  which  collect  and  bring  down  this  material,  for  the 
sea  also  contributes  its  part  As  proof  of  this,  we  find  in  the 
soil,  not  only  the  remains  of  marine  animals,  but  the  animal  and 
vegetable  world  still  extant  gives  evidence  thereof.     Here,  not 
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onl)'  on  the  coast  but  in  the  whole  region,  we  find  those  plants 
and  insects  living  near  salt-water  only.  The  long  narrow  islands 
lying  along  the  coast  of  Texas  must  necessarily,  on  account  of 
their  situation  and  physical  condition,  be  considered  as  parts  of 
the  Lowlands. 

2.  The  Hill  country,  or  Uplands.  This  consists  of  the  pre- 
vailing level  and  hilly  region  between  the  lower  coast-range  and 
the  liigher  and  partly  rocky  highlands  beyond.  Its  width  is  from 
a  hundred  and  fifty  to  three  hundred  miles,  about  one  hundred  to 
one  thousand  feet  above  the  sea.  According  to  its  geological 
composition,  it  partakes  in  equal  parts  of  the  tertiary  and 
secondary  formations.  The  fertility  of  its  soil  is  exclusively  due 
to  the  composition  of  these  formations,  hence  within  it  are  embraced 
the  fairest  and  most  prolific  portions  of  the  State.  Large,  exten- 
sive prairies  are  situated  in  the  west,  with  strips  of  timber  along 
the  creeks  and  rivers,  also  large  and  small  forests  diffused  here 
and  there,  but  composed  wholly  of  post-oak.  The  eastern  por- 
tion is  almost  entirely  covered  with  forests  of  a  great  diversity  of 
timber. 

3.  The  Highlands.  These  arise  behind  the  rolling  hill-land, 
beginning  in  the  west  on  the  Rio  Grande,  where,  at  its  confluence 
with  the  San  Pedro,  it  suddenly  turns  its  eastern  into  a  south- 
eastern Course.  Thence  the  boundary  extends  due  east  to  the 
great  sources  of  the  San  Antonio  ;  thence  north-east  to  Austin  ; 
and  thence  due  north  it  reaches  the  Red  river  near  the  mouth  of 
the  Little  Wichita. 

From  the  Rio  Grande  to  Austin,  the  boundary  between  the 
Hill  country  and  the  Highlands  is  well  marked  and  sharp  ;  while 
from  the  latter  point  to  Red  river  the  transition  is  more  gradual 
and  more  difficult  to  define.  The  highest  places  in  it  rise  scarcely 
2500  feet  above  the  sea,  excepting  the  Guadalupe  mountain,  west 
of  the  Pecos  river.  In  the  north-west  part  of  the  State,  towards 
New  Mexico,  the  elevation  slowly  increases  towards  the  Rocky 
mountains.  No  higher  mountain  chains  are  at  all  to  be  seen,  and 
this  region  has  rather  the  character  qf  a  high  table-land.  The 
inequalities  arise  more  from  the  excavations  of  valleys  and 
ravines,  while  the  elevations  generally  maintain  the  same  level. 
In  its  geological  character  it  is  greatly  diversified,  belonging,  as 
it  does,  to  the  tertiary,  secondary  and  primary  formations.    In  very 

iny  places  the  soil  is  very  dry,  sterile  and  rocky,  especially  the 
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valleys  in  the  south,  presenting  steep  and  rocky  entrances,  rarely 
widening  into  fertile  plains.  All  the  principal  rivers  of  Texas  rise 
in  this  division,  which  is  but  sparsely  settled  and  but  imperfectly 
explored  and  known. 

If  now  we  take  under  review  the  formation  and  com[X)sition  of 
the  soil  of  these  different  parts  of  the  State,  the  following  will  be 
the  result  as  to  their  fertility  and  products  : 

In  general  we  distinguish  three  different  kind  of-soils — sand, 
clay  and  limestone — in  the  first,  sand  or  silica  predominates,  in 
the  second,  clay,  in  the  third,  carbonate  of  lime.  Neither  of  these 
constituents  alone  is  sufficient  to  produce  a  vigorous  growth  of 
plants ;  that  this  is  the  case  with  sand  is  proved  by  the  great  des- 
erts of  Asia  and  Africa.  When  sand  constitutes  more  than  nine- 
tenths  of  the  soil,  vegetation  cannot  flourish ;  yet  all  soils  require 
a  certain  proportion  of  sand,  because  every  plant  needs  some  sand 
for  its  growth ;  for  cereals  especially  this  element  is  indispen- 
sable. The  clay  soil  has  also  its  defect,  it  is  loo  tenacious,  so 
that  the  roots  cannot  spread  out ;  it  retains  water  too  long,  and 
when  it  dries  it  hardens  into  tough  lumps;  it  has,  therefore,  pre- 
cisely the  opposite  faults  of  sand,  wherefore  a  proper  intermix- 
ture of  the  two  proves  advantageous.  A  soil  consisting  solely  of 
lime  varies  too  violently  in  moisture  and  dryness;  lime  is,  how- 
ever, as  indispensable  for  the  nutriment  of  plants  as  sand,  so 
that  mixed  in  projx:r  proportions  with  sand  and  clay,  it  proves 
itself  highly  advantageous  in  every  respect;  hence  soils  com- 
posed of  sand,  clay  and  lime  are,  without  doubt,  the  most  fertile. 

Now,  as  regards  Texas  particularly,  its  sandy  soil  was  mainly 
derived  from  the  sandstone  of  the  tertiary  period,  whilst  its  clay 
and  lime  soil  deposits  came  from  the  tertiary  and  Mesozoic  ages. 

TTie  soil  of  the  Lowlands  is,  through  the  accumulation  of 
sand,  clay  and  lime,  brought  into  a  mixture  very  beneficial  to 
cultivation,  but  owing  to  the  presence  of  salt,  and  still  more 
to  its  level  surface,  which  hinders  the  discharge  of  water,  it  is 
not  adapted  to  every  kind  of  cultivation,  wherefore  wheat  can- 
not be  raised,  whilst  Indian  corn,  sugar-cane  and  cotton  suc- 
ceed admirably.  The  entire  Lowlands  are  not  yet  extensively  cul- 
tivated, and  its  more  general  culture  depends  upon  a  thorough  sys- 
tem of  drainage.  The  condition  of  the  soil  is  ever>*where  the 
same,  neither  stones  nor  rocks  are  to  be  seen. 

In  the  Hill-country  we  find  the  sandstone,  and  the  sand  and 
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clay  deposits  of  the  tertiary  formation  in  vast  extent,  and  the 
peculiarity  of  it  is  that  these  places  are,  throughout,  covered  with 
forests,  indeed  we  may  safely  conclude  that  wherever  extensive 
forests  are  found  in  elevated  positions,  they  arise  from  a  tertiary 
foundation.  Thus  the  whole  forest-clad  parts  of  Eastern  Texas, 
from  Red  river  down  to  the  sea-coast,  consist  of  these  formations, 
the  upper  and  lower  cross  timbers  of  North-western  Texas,  like 
the  post-oak  forests  situated  in  the  middle  and  southern,  rest 
throughout  upon  tertiary  formations.  Since  now  the  soil  there, 
mainly  through  the  influence  of  the  glacial  era,  was  derived  from 
sandstone  and  sandy-day  deposits,  it  is,  therefore,  less  adapted  to 
the  cultivation  of  plants,  having  obtained  a  large  share  at  the 
same  time  through  a  considerable  proportion  of  iron,  as  we 
shall  see  later;  yet  along  creeks  and  rivers  are  found  here  and 
there  places  fit  for  cultivation.  In  the  first  years  of  culture, 
plants  flourish  generally  quite  well;  but  the  strength  of  the  soil 
is  soon  exhausted,  which  has  strikingly  exhibited  itself  in  parts 
of  Louisiana  bordering  on  Texas,  this  side  of  Red  river.  This 
region  has  been  for  a  long  time  thoroughly  cultivated,  and  at  this 
time  has  only  two-thirds  of  its  former  extent  under  culture. 
Wheat  does  not  succeed  in  this  soil,  and  cotton  is  mostly  only 
one  to  two  feet  high;  corn  is  weak  in  the  stalk  and  the  ears  are 
small;  fruit-trees  alone  flourish  there,  viz:  peaches  and  apples, 
since  these  trees  are  enabled  to  send  their  roots  deep  into  the 
ground.  Pines,  which  grow  best  in  sandy  regions,  difluse  them- 
selves to  a  great  extent  through  the  forests.  Since  then,  by 
means  of  forests,  we  can  decide  the  tertiary  foundation  of  the  soil, 
so  in  the  same  way  we  may  state  that  open  prairies  and  places 
covered  with  mesquite  trees,  indicate  that  the  soil  rests  upon 
secondary  formations.  There  again  the  soil  is  formed  of  sand, 
clay  and  lime,  through  the  operation  of  the  glacial  era,  and  min- 
gled together  in  so  advantageous  a  manner  that  it  presents  all 
those  conditions  on  which  depends  the  perfect  development  of  all 
cultivated  plants.  This  division  embraces  that  part  of  Texas 
which  promises  to  become  so  large  a  source  of  food  such  as 
no  other  State  of  the  Union  pos.sesses,  even  such  as  can  be  found 
in  few  portions  of  any  continent  Again,  in  this  same  division  is 
that  region  of  peculiar  importance  in  which  naked  rocks  appear 
on  the  surface,  neither  to  a  small  nor  great  extent  immediately 
after  the  tillable  ground  has  been  broken   up  by  other  causes. 
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Such  a  wholly  continuous  area,  more  than  one  hundred  and  twenty 
miles  wide,  and  over  two  hundred  miles  long,  lies  in  the  northern 
part  of  the  Hill-country  of  Texas.  It  forms  a  long  rectangle,  of 
which  Dallas  county  is  nearly  the  center,  and  this  is  the  reason 
why  this  division,  and  especially  the  city  of  Dallas,  have  so  rap- 
idly grown  in  importance,  and  this  proves  at  the  same  time  with 
what  keen  foresight  railroad  magnates  have  stretched  their  iron 
roads  through  this  section. 

This  division  is,  however,  penetrated  in  its  north-western  part 
by  the  so-called  Cross  Timbers,  two  strips  of  forests  from  eight 
to  ten  miles  wide,  the  soil  of  which  consists  of  the  tertiary 
elements,  but  their  intermixture  through  the  physical  influences 
of  the  glacial  period,  since  the  extent  was  not  very  great,  became 
much  superior  to  that  in  Kastern  Texas.  Besides,  it  constitutes 
only  a  very  small  part  of  the  division  under  consideration,  and 
supplies  at  the  same  time,  to  the  adjacent  prairies,  convenient  and 
adequate  material  for  fencing  and  fuel,  which  only  in  few  places 
has  to  be  procured  from  considerable  distances. 

In  the  southern  and  south-western  portion  of  the  Hill-country, 
as  far  as  the  Rio  Grande,  the  soil  is  also  composed  of  sand,  clay 
and  lime,  yet,  as  in  the  northern  part,  it  is  more  frequently  inter- 
rupted by  tertiary  clay  and  sand,  but  much  more,  and  more 
injuriously  to  agriculture,  is  the  ground  filled  with  hard,  reddish 
flint  stones,  from  the  size  of  a  pigeon-egg  to  that  of  the  fist. 
These  originate  in  the  Highlands  north  of  it,  on  one  side  of  the 
primitive  mountains  arising  there,  and  still  more  from  the  exten- 
sive chalk  hills.  This  chalk  formation  of  the  Highlands  is  of  a 
sandy  chanicter,  hard,  and  enclosing  a  great  number  of  sand  and 
flint  concretions.  After  the  drift  jxrriod  they  remained  scattered  in 
every  direction,  and  this  readily  explains  why  these  concretions 
are  found  not  only  in  river  beds  but  also  on  those  higher  localities 
surrounding  the  valleys,  and  particularly  on  hills.  The  soil  of 
this  part  of  the  Hill-country  is  here  and  there  so  filled  with  these 
stones  that  it  is  useless  to  undertake  a  thorough  culture  of  it. 
Although  these  places  often  interrupt  the  fertile  soil,  yet  the  lat- 
•tcr  comprises  a  considerable  area,  and  it  is  especially  the  river- 
bottoms  which  in  the  southern  part  of  the  IIill-countr>'  possess 
an  immense  productive  power.  In  the  valley  of  the  San  Antonio 
river,  almost  the  entire  bottom  of  the  valley  can  be  irrigated  for 
a  great  distance,  yet  this  system  of  irrigation,  constructed  by  the 
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Spaniards  many  centuries  ago,  has  already  so  exhausted  the  soil 
of  loose,  light  mineral  material,  that  a  rich  crop  can  no  longer  be 
reckoned  upon  excepting  here  and  there. 

In  this  connection  the  following  points  may  be  mentioned. 
Till  now  it  has  always  been  a  problem  where  the  great  sources  of 
the  San  Antonio  river,  as  also  of  the  Comal  and  San  Marcos, 
have  their  origin,  and  why  these  throughout  the  whole  year  con- 
tinue to  break  forth  from  under  the  rocks  with  the  same  force  and 
temperature  as  well  as  with  unvarying  clearness. 

Roemer,  in  his  work  on  the  chalk  formations  of  Texas,  says, 
that  the  chalk  of  the  Highlands  is  proven  by  its  organic  remains 
to  belong  to  a  somewhat  deeper  geognostic  horizon  than  that  of 
the  Hill-country,  and  is  therefore  older,  although  it  lies  higher. 
It  is  suddenly  separated,  steep  and  sharp,  from  the  latter.  He 
says,  furthermore,  it  is  possible  that  through  a  fault  not  appa- 
rent on  the  surface,  the  chalk  of  the  Highlands  near  New 
Braunfcis  was  forced  back  to  the  higher  level,  and  he  believes  that 
such  transposition  and  also  the  sudden  and  steep  upheaval  of  the 
Highland,  explains  the  remarkable  change  in  the  character  of 
the  rocks,  and  that  the  abrupt  breaking  forth  of  the  sources  of 
the  Comal  at  the  foot  of  the  table-land  has  a  close  connection 
with  it. 

Northward  and  located  somewhat  higher  there  appears  in  a 
singular  manner,  almost  wholly  surrounded  by  the  chalk  forma- 
tion of  the  Highlands,  an  entirely  isolated  tract  of  primitive 
mountain  formation,  and  it  is  well  to  observe  that  this  piece  was 
lifted  up  through  terrestrial  forces  aflcr  the  chalk  formations  had 
already  detached  themselves.  On  this  granite  are  found  here 
and  there  isolated  remains  of  chalk.  Before  the  glacial  era  the 
entire  mass  was  entirely  covered  with  it,  and  it  was  almost  com- 
pletely destroyed  during  this  long  period,  and  I  might  therein 
discover  not  only  a  proof  of  its  later  upheaval,  but  also  of  the 
existence  of  the  glacial  era ;  so  also  other  and  not  yet  solved 
problems  may  here  lind  a  solution.  Through  the  upheaval,  the 
volcanic  force  extended  also  to  the  chalk  surrounding  the  granite. 

As  already  remarked,  the  chalk  of  the  Highlands  is  much 
harder  than  that  of  the  Hill-country;  as  a  collective  mass  it 
resisted  the  upheaval,  and  was  therefore  lifted  up  at  once  with 
the  granite;  hence  the  steep  declivity  at  the  foot  By  the 
upheaval  considerable  cavities  would  be  formed  in  and  under  the 
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From  the  mouth  of  the  Little  Wichita  into  the  Red  river  down 
to  the  Colorado  river,  where  the  Pecan  bayou  empties  into  the 
same,  there  lies,  towards  the  west,  a  region  about  one  hundred 
miles  wide,  th^it  belongs  to  a  much  older  mountain  formation,  the 
so-called  coal  or  transition  mountain..  In  this  is  found  in  abund- 
ance the  copper-schist  or  the  Permian  system,  as  also  the  Silurian. 
Shumard  looked  already  upon  this  region  as  belonging  to  the 
coal-formation;  and  the  organic  remains  which  exist  in  the  rocks 
speak  most  plainly ;  such  are  trilobites,  fossil  fishes  of  the  families 
of  Ganoids  and  sharks,  and  the  imprints  of  the  ferns  with  Kqui- 
setaccous  and  other  plants.  I  have  found  also  in  this  formation 
various  Mollusca,  chiefly  Brachiopoda  and  iMmcUibranchiata^ 
wholly  petrified  in  the  iron-ore,  called  spha.Tosiderite.  We 
find  now  and  then,  on  the  surface  of  this  coal-formation.  cop{>er- 
ore,  consisting  mainly  of  malachite,  which  originally  penetrated 
in  veins  through  sandstone ;  it  is  often  several  inches  thick. 
There  are  also  found  immense  masses  of  iron-ore  in  ver>'  many 
diflerent  conditions,  lying  around  loose  on  the  slopes,  in  ravines, 
and  everywhere ;  and  especially  those  that  appear  most  numer- 
ous, are  the  hematite  and  ironspar  or  sph<erosiderite ;  tind 
which,  it  seems,  have  been  taken  by  some  persons  for  copper ; 
yet  I  have  no  doubt  but  that  considerable  copj>er  and  other 
ore  de[x>sits  may  still  lie  hidden  in  some  deeper  stratum.  The 
diflerent  iron-ores  contain,  according  to  my  analysis,  twenty 
to  seventy  per  cent,  pure  iron,  and  among  them  many  spiirs,  a 
little  zinc,  and  traces  of  cadmium.  If  we  compare  these  ores  with 
those  of  other  countries,  it  is  apjxirent  that  they  are  among  the 
best,  and  most  easily  reduced ;  they  are  the  same  ores  out  of 
which  nearly  nine-tenths  of  all  the  iron  in  England  is  produced. 

From  these  geological  and  palneontological  facts,  we  are  per- 
mitted with  all  certainty  to  conclude  that,  although  hitherto  no 
positive  data  have  existed,  there  must  be  throughout  this  whole 
division  large,  extensive,  and  genuine  coal-beds.  In  the  geologi- 
cal State  museum  at  Austin  can  be  seen  large  pieces  of  genuine 
stone-coal,  but  without  any  precise  inform<ition  as  to  the  place  of 
discovery. 

Bismuth  and  antimony,  it  is  claimed,  have  already  also  been 
found.  Some  time  ago  the  newspapers  gave  information  that  a 
very  rich  silver  mine  had  been  discovered  in  Mont<iguc  county ; 
but  it  may  well  be  doubted  whether  this  news  is  correct,  and  it  may 
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parts  of  the  undulating  Hill-country  are  found  masses  of  petrified 
wood.  As  Roemer  already  correctly  concluded,  this  belongs  to 
the  tertiary  formation  ;  and  we  can,  therefore,  by  this  means  de- 
cide with  certainty  upon  its  presence  there.  The  immense  pro- 
portion of  silex  in  this  formation  has  petrified  the  wood,  instead 
of  carbonizing  it. 

On  the  bank-slopes  of  the  Red  river,  near  Shreveport,  I  found 
a  layer  one  to  two  feet  thick,  which  was  half  carbonized,  and  half 
petrified ;  and  in  the  same  stratum  lay  large  logs  of  cypress  in  a 
half  carbonized  and  half  petrified  state. 

The  large  deposits  of  iron-ore  in  the  tertiary  formation  of 
Eastern  Texas  may  become  of  somewhat  more  importance  than 
the  coal  in  the  Hill-country,  but  they  by  no  means  equal  in  value 
the  ore-deposits  of  older  origin.  The  iron  is  here  found  mainly 
as  iron  sandstone,  and  in  many  counties,  as  in  Henderson,  Ander- 
son, etc.,  in  such  quantities  that  whole  ranges  of  hills  are  formed 
of  it ;  and  the  region  presents  many  times,  by  their  rocks  and  the 
ravines  between,  a  quite  romantic  character ;  this  is  particularly 
the  case  with  the  so-called  big  rocks  between  Vanzandt  and  Hen- 
derson counties.  The  tertiary  formation  fs  also  rich  in  salt  de- 
posits, and  in  many  places  the  salt  is  successfully  obtained  from 
salt-springs.  In  the  iron  regions  we  encounter  in  some  places 
very  strong  mineral  springs,  especially  sulphur-springs.  They 
hold  in  combination  much  carburetted  hydrogen  gas  and  sulphu- 
ret  of  iron  ;  when  they  come  to  the  surface,  they  liberate  blackish 
gray  and  yellowish  precipitates  of  sulphur  and  sulphuret  of  iron  ; 
but  they  do  not  come  from  any  considerable  depth  like  thermal 
springs,  since  they  have  nearly  as  low  a  temperature  as  the  ordi- 
nary springs  of  the  neighborhood.  On  the  Neches  river,  as  well 
as  on  the  Sabine,  I  found  larger  deposits  of  a  blackish-iron  sand- 
stone, which  was  quite  loose  and  brittle ;  it  holds  iron  mostly  as 
sulphuret  of  iron.  Owing  to  its  slight  coherency,  the  latter  may, 
through  several  influences,  be  easily  decomposed,  and  then  on 
the  one  side  give  cause  to  the  sulphur  springs,  and  on  the  other 
to  the  sulphate  of  iron  produced  in  that  region.  There  are. 
many  beds  of  clay,  which  contain  alum,  or  bittersalt,  aj 
for  this  reason  a  strong  taste  to  water;  in  partii 
summer,  there  is  seen  in  the  bottom  of  tur  ' 
ration  of  the  water,  a  white  crust  of  tb»' 
tance  to  mining  in  Texas  are  the  ' 
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From  the  mouth  of  the  Little  Wichita  into  the  Red  river  down 
to  the  Colorado  river,  where  the  Pecan  bayou  empties  into  the 
same,  there  lies,  towards  the  west,  a  region  about  one  hundred 
miles  wide,  that  belongs  to  a  much  older  mountain  formation,  the 
so-called  coal  or  transition  mountain..  In  this  is  found  in  abund- 
ance the  copper-schist  or  the  Permian  system,  as  also  the  Silurian. 
Shumard  looked  already  upon  this  region  as  belonging  to  the 
coal-formation;  and  the  organic  remains  which  exist  in  the  rocks 
speak  most  plainly;  such  are  trilobites,  fossil  fishes  of  the  families 
of  Ganoids  and  sharks,  and  the  imprints  of  the  ferns  with  Kqui- 
sctaceous  and  other  plants.  I  have  found  also  in  this  formal  ion 
various  Mollusca,  chiefly  Brachiopoda  and  himdlibrancJiiata, 
wholly  petrified  in  the  iron-ore,  called  sphxrosiderite.  We 
find  now  and  then,  on  the  surface  of  this  coal-formalion,  copper- 
ore,  consisting  mainly  of  malachite,  which  originally  penetrated 
in  veins  through  sandstone ;  it  is  often  several  inches  thick. 
There  are  also  found  immense  masses  of  iron-ore  in  very  many 
difTerent  conditions,  lying  around  loose  on  the  slopes,  in  ravines, 
and  everywhere ;  and  especially  those  that  appear  most  numer- 
ous, are  the  hematite  and  ironspar  or  sphierosiderite ;  and 
which,  it  seems,  have  been  taken  by  some  persons  for  copper ; 
yet  I  have  no  doubt  but  that  considerable  copj)er  and  other 
ore  deposits  may  still  lie  hidden  in  some  deeper  stratum.  The 
different  iron-ores  contain,  according  to  my  analysis,  twenty 
to  sevent>'  per  cent,  pure  iron,  and  among  them  many  sjxirs,  a 
little  zinc,  and  traces  of  cadmium.  If  we  compare  these  ores  with 
those  of  other  countries,  it  is  app;irent  that  they  are  among  the 
best,  and  most  easily  reduced ;  they  are  the  same  ores  out  of 
which  nearly  nine-tenths  of  all  the  iron  in  England  is  produced. 

From  these  geological  and  palneontological  facts,  we  are  i)er- 
mitted  with  all  certainty  to  conclude  that,  although  hitherto  no 
positive  data  have  existed,  there  must  be  throughout  this  whole 
division  large,  extensive,  and  genuine  coal  beds.  In  the  geologi- 
cal State  museum  at  Austin  can  be  seen  large  pieces  of  genuine 
stone-coal,  but  without  any  precise  information  as  to  the  place  of 
discovery. 

Bismuth  and  antimony,  it  is  claimed,  have  already  also  been 
found.  Some  time  ago  the  newspapers  gave  information  that  a 
very  rich  silver  mine  had  been  discovered  in  Montague  county  ; 
but  it  may  well  be  doubted  whether  this  news  is  correct,  and  it  may 
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have  been  published  from  interested  motives.  Gold,  silver,  lead, 
and  molybdenum  are,  however,  found  in  the  previously  mentioned 
primitive  mountain  formation  of  the  Highlands,  where  in  later 
times,  in  Llano  county,  a  silver  mine  is  said  to  have  been  put  in 
operation.  Westward  of  the  coal-formation,  particularly  along 
Red  river  and  in  the  Staked  Plains,  lie  very  large  beds  of  gyp- 
sum; but  the  future  must  reveal  to  us  how  large  treasures  in 
metals  lie  in  the  still  unknown  regions  of  the  west. 

If  we  cast  a  retrospective  look  over  the  whole,  we  may  assert 
with  all  certainty  that  Texas  is  approaching  a  very  promising  fu- 
ture. It  is  a  country  in  which,  on  account  of  its  fine  and  favor- 
able position,  not  only  all  the  plants  of  the  temperate  zone  flour- 
ish, but  also  many  of  those  of  the  tropics.  The  wine-culture,  to 
which  many  a  State  owes  its  prosjjerity,  is  yet  in  the  germ  ;  but 
the  results  attained  on  a  small  scale  hitherto,  the  great  number  of 
excellent  wild  grapes,  as  also  the  above- described  constitution 
and  combination  of  the  soil, — are  all  speaking  evidences  of  its 
adaptation  to  this  noble  fruit. 

Texas  has  its  own  pine-forests  in  the  east,  which  will  be  fully 
adequate  to  supply  the  whole  State  with  lumber,  and  to  fence  in 
the  fields;  in  the  interior  tt  has  its  own  granary;  and  when  once 
her  own  hand  has  wrought  her  own  iron  with  her  own  coal,  then 
will  she  supply  not  only  her  own  wants,  but  many  of  those  of  the 
outer  world. 

Nowhere  are  there  extensive  swamps  which  makes  residence 
unhealthy ;  the  country  has  also  no  sections  which  suffer  from  ex- 
cessive drouth.  Winters  have  neither  the  northern  cold,  nor  the 
summers  the  tropical  heat;  and  pleasant  breezes  throughout  the 
whole  summer  keep  the  air  continually,  not  only  in  a  refreshing 
condition,  but  contribute  much  to  the  salubrity  of  the  country. 
Though  we  may  not  have  to  point  out  lofty,  romantic  mountains, 
still  there  are  regions  highly  favored  by  nature,  particularly  those 
about  San  Antonio  and  New  Braunfels,  with  their  mighty  springs, 
and  their  ever  clear  and  refreshing  water,  that  are  especially  note- 
worthy ;  which  places,  if  they  were  lying  on  the  sea,  would  justly 
be  called  the  Texan  Nice. 
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Wf.bstkr*s  ANNULins  OF  THE  ViRGiNiAN  CoAST. — The  worms 
of  the  coasts  of  North  America  have  been  sadly  neglected  by 
American  naturalists.  The  annelid  fauna  of  New  England  has 
been  pretty  thoroughly  examined  by  Prof.  A.  E.  Verrill,  but  with 
this  exception,  a  few  scattered  descriptions  by  Stimpson  and 
I^Mcly,  and  one  or  two  others,  comprise  the  whole  literature  of 
the  subject.  We  have  in  Prof.  H.  E.  Webster's  Annelida  Ch;eto- 
jKxla  of  the  Virginian  coast,  a  valuable  contribution  to  the  litera- 
ture of  this  group.  In  this  pamphlet  of  seventy-two  jxiges  the 
author  has  enumerated  fifty-nine  species,  representing  forty-nine 
genera  and  twenty-three  families,  of  which  twenty-seven  sj^ecies 
and  four  genera  [Ij:pidamctria,  Aricida,  Cabira  and  Phronia)  are 
new.  The  work  is  illustrated  by  eleven  lithographic  plates  in 
which  the  author's  individuality  hasi^een  preserved. — jf.  S.  K. 

RrrLKY's  Study  of  R(^ks.' — This  little  work  gives  a  very  fair 
idea  of  lithology,  as  it  is  taught  upon  the  I^uropean  continent  at 
the  present  time.  It  is  Un  the  ICnglish  reading  student  the  best 
and  almost  only  source  from  which  he  can  obtain  an  idea  of 
modern  lithology  outside  of  the  very  few  schools  in  which  the 
subject  is  taught ;  Von  Cotta's  "  Rocks  Classified  and  Described  ** 
having  been  antiquated  long  before  it  was  published. 

Mr.  Rutley*s  book  bears  marked  evidence  that  its  author 
**  crammed  "  for  the  occasion,  and  shows,  if  anything.  Kss  origin- 
ality than  his  published  papers.  Yet  in  spite  of  this  **  cramming** 
he  seems  to  be  ignorant  even  of  the  lithological  literature  of  his 
own  isle.  It  is  to  be  considered  as  the  work  of  a  tyro,  and  not 
that  of  a  master,  like  many  of  our  ordinary  text-books.  The 
work  is  recommended  to  the  American  student  because  it  is  the 
only  thing  of  its  kind  to  be  had,  and  hence  is  necessary  to  any 
student  who  cannot  read  German. 

Some  of  its  defects  are  the  lack  of  any  mention  of  Des 
Cloizeaux's  method  of  determining  the  felds[)ars,  or  of  Pumpelly's 
ingenious  modification  of  it ;  of  Streng's  method  of  distinguish- 
ing nephelite  from  apatite,  or  of  the  monoclinic  character  of  the 
micas  as  shown  by  Tschermak. 

On  page  179  the  remarkable  statement  is  made  that  the  feld- 
spars are  the  **  principal  rounded  crystals  in  vitreous  rocks.'* 
His  vitreous  n»cks  are  removed  from  the  rocks  of  which  thev  are 
the  glassy  modifications;  his  trachytes  range  from  sixty  to 
eighty  per  cent,  of  silica,  including  both  the  rhyolites  and  the 
greater  portion  of  the  andesites ;  cherzolite  and  dunite  are 
removed  from  their  natural  position  ;  in  fact,  his  classification  is 
about  as  much  without  form  and  void  as  he  could  well  make  it. 
In  describing  the  microfelsitic  base  (i^>7),  he,  as  well  as  the  Ger- 

*  7'kf  S/ut/y   of   AWli.      An  Elcmcntarv-  Text  l>o<»k  of  Petrology.     iJy  FRANK 
Rltlev.     II.  M.  Gculogical  Survey.     New  York,  1879.     l).  Appleton  &  Co. 
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mans,  have  utterly  confounded,  under  one  name,  that  which  is  a 
product  of  a  coolinj;  magma,  and  that  which  is  a  secondary  altera- 
tion product  in  rocks.  On  page  274  he  states  that  "  Petrology 
becomes  the  study  of  an  endless  cycle  of  changes  from  eruptive 
to  sedimentary,  and  from  sedimentary  to  eruptive  rocks."  A 
cycle  of  which  the  last  half  is  neitlier  sustained  by  field  or 
microscopic  research,  nor  by  physics. 

Such  errors  as  picotite  for  pyrope  {p.  141),  chrysolite  for 
chrysotile  (p.  271)  disfigure  the  work.  Speaking  of  tridyniite,  on 
page  1 52,  he  says,  "  It  has  also  been  mentioned  as  occurring  in 
some  Irish  rock,  but  the  author  is  unable  either  to  recall  the  pre- 
cise locality  or  to  find  the  reference." 

Had  he  looked  on  the  upper  part  of  the  same  page'  on  which 
his  own  paper  on  tachylyte  is  published,  to  which  he  refers  so 
often,  he  would  have  found  it,  as  well  as  in  numerous  other  scien- 
tific journals  published  in  England  and  on  the  continent. — 
M.  E.  W, 

Wkight's  Contrihutions  to  American  Helhinthologv.' — 
In  this  paper  of  twenty-six  pages  and  two  plates,  we  have  a  valu- 
able addition  to  our  knowledge  of  the  parasitic  worms,  which 
have  been  studied  in  this  country  by  Lcidy,  Wyman,  Verrill, 
Packard,  Minot  and  Fitz.  Thirteen  species  are  enumerated,  of 
which  five  arc  new.  One  new  genus  {Sphyranurd)  is  proposed, 
while  Leidy's  genus  Cliuoslomum  is  united  with  Distomum.  In 
the  descriptions  of  the  species  are  included  many  anatomical  facts ; 
Miiiot's  statement  that  the  water  vascular  system  and  parenchyma 
spaces  arc  connected  in  Distoutinn  is  confirmed.  Some  of  the 
more  interesting  habitats  recorded  are  Polyilouiiim  obhngum  in 
the  urinary  bladder  of  the  mu^;k-turtle;  Sf'hyraniira  os/ai  occurred 
in  the  mouth  and  gills  of  Menohrnnchns  lateralis,  Tieiiiu  dispnr  In 
Ratia  haleciiia.  The  round  worm  which  was  so  prevalent  in  the 
shad  last  spring  is  referred  by  our  author  to  Ascaris  adunca  Rud. 
The  two  plates  which  illustrate  the  article  arc  well  drawn  and 
printed.—:?.  S.  K. 

Scientific  Results  of  the  Chesapeake  Zoological  Lauora- 
TOKY.' — The  speedy  publication  and  finished  nature  of  the  papers 
in  this  volume  speaks  well  for  the  industry  shown  by  those  who 
worked  at  this  hastily  equipped  laboratory,  and  shows  that 
elaborately  constructed  laboratories  and  expensive  museums  are 
not,  from  new  and  improved  biological  methods,  essential  to  the 
real  advance  of  biology  in  its  widest  sense,     ll  will  be  remem- 

'J.iiirnal  of  Ihe  Royal  Geological  Sucioly  of  In-lami.  New  seiii^s  Vol.  IV,  P.irt 
4.  ■877- 

'  Cfiitribuliont  to  American  Ilrlminthi'lBgy  A'u.  /.  By  R.  Ramsay  Wkicht. 
(Irnc,  Can.idiaii  In-lilute.    New  ■^eiLe^,  Vol,  1.  No,  I.) 

"Johns  Jl,;-kim  rni-ri-silv.  B.-llim<-re,  M,l.  Ous.t/'e.iif  7-.V,.,vV,7/  /.^/■.'r,i/,'!r. 
5;ci.^nlHlc  Koiilis  of  fhe  Sewion  of  1878.  Org.-ini/i-.]  nini  coi..iiicled  liy  \V.  K. 
Ukuliks.     (June  34  l-i  Ait^.  19,  187S}      Uallimore,  1S79.     8i*o,  |>p.  170,  13  ijliles. 
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bored  that  Cuvier  laid  the  foundations  of  his  fame  as  a  com- 
parative anatomist  at  out-of-the-way  spots  on  different  points  of 
the  coast  of  France ;  Quatrefages  made  his  most  important 
researches  on  the  coast  in  fishermen's  houses,  his  tables  of  boards 
and  his  equipments  most  scanty.  Better  than  elaborate  and  costly 
microscopes  and  laboratory  apj^aratus  is  energy,  industry-  and  a 
mind  well  trained  in  the  methods  of  research.  All  of  these 
qualities  are  evinced  in  the  publication  before  us,  and  is  the  result 
of  workers  trained  in  this  country. 

The  contents,  of  what  we  hope  will  be  the  first  of  a  series  of 
similar  biological  contributions  from  the  summer  workshop  of 
Johns  Hopkins  University,  is  an  introductory  giving  an  account 
of  the  foundation  of  the  laboratory,  to  which  the  readers  yf  this 
journal  have  already  had  their  attention  drawn.  This  is  followed 
by  papers  on  the  Land  Plants  found  at  Fort  Wool,  by  N.  B.  Web- 
ster; a  list  of  animals  found  at  Fort  Wool,  by  P.  R.  Uhler; 
Development  of  Lingula,  by  W.  K.  Brooks ;  Lucifer  typns,  by 
Walter  Faxon  ;  Development  of  Gastropods,  by  W.  K.  Brooks  ; 
Development  of  Squilla,  by  W.  K.  Brooks.  The  paper  on  the 
early  stages  of  Amphioxus,  by  H.  J.  Rice,  has  been  delayed  by 
the  sickness  of  the  author,  and  will  be  printed  elsewhere  at  an 
early  date. 

Without  disparagement  to  the  other  essays,  that  on  Lingula 
will  excite  the  most  interest  from  the  nature  of  the  subject.  The 
author,  after  a  careful  and  fully  illustrated  study  of  the  early 
stages  of  this  shelled  worm,  as  all  must  now  regard  it  since 
Morse's  discovery  of  its  true  relationship,  concludes  that  the 
Brachiopoda  are  the  most  highly  specialized  representatives  of 
the  Polyzoon  branch,  the  Rotifera,  Polyzoa,  and  Veliger  (a  gen- 
eralized form  from  which  the  different  types  of  MoUusks  are  sup- 
posed to  have  diverged)  having  so  separated  at  a  ver)'  early  period 
from  a  common  vermian  stem.  "  The  three  stems  apj)ear  to  be 
suflRciently  closely  related  to  each  other,  and  sufficiently  sharply 
distinguished  from  all  other  animals,  to  constitute  by  themselves 
one  of  the  fundamental  divisions  of  the  animal  kingdom,  which 
might  be  called,  on  account  of  the  conspicuous  character  of  the 
trochal  disc,  the  Trochifcray 

Reixjrt  of  the  Board  of  Commissioners  of  the  Geological 
Surveys  of  Pennsvlva.nia  for  1878. — This  document  of  four 
pages  was  printed  for  the  use  of  the  members  of  the  Legislature, 
and  is  signed  by  Governor  llartranft,  chairman  of  the  Board.  It 
conveys  the  information  that  twenty-four  counties  have  been  com- 
pletely surveyed  ;  thirty-one  counties  partially,  and  thirteen  coun- 
ties not  sur\eyed.  Thus  a  little  less  than  half  of  the  area  of  the 
State  in  counties  has  been  surveyed,  although  actually  rather 
more  than  half  of  the  ground  has  been  gone  over.  The  most  ex- 
tensive continuous  tract  finished  is  that  west  of  the  Alleghenies 
and  south  of  Crawford  and  Elk  counties.     The  rapidity  with  which 
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A  few  Latt  Words  on  Chnra.  By  Alfred  W.  Bennett.  (Ext.  Jour.  I^t.  March, 
1879.)     8vo,  pp.  2.     From  the  author. 

Morphological  note^  on  the  Limbs  of  AmphiumifUe,  as  Indicating;  a  Pos.siblc  Syn- 
onymy of  the  5up|>»>se«l  Gcncr.-i.  By  John  .\.  Ryder.  (Proc.  Acad.  Nat.  Sci.) 
Jan.  1879.     8vo,  pp.  2.     From  the  author. 

Further  N«»tcs  on  the  Mechanical  Ctenesis  of  Tooth  Form^.  By  John  A.  Ryder. 
(Proc.  Acad.  Nat.  Sci.)     8vo,  pp.  47-51.     Phil.-nldphia,  1S79.     From  the  author. 

Note*  on  the  Ki>hes  of  Beaufort  Harl>or,  North  Carolina.  By  Davitl  S.  Jtmlan 
and  Charles  H.(fdbert.  (Proc.  U.  S.  Nat.  Museum.)  8vo,  pp.  365-388.  Fr.)m  the 
author. 

Delia  Bolena  di  Tar.into  confrontata  con<juellc  Delia  Nuova  Zelan<la  econ  Talune 
Fo^Mli  del  Beljjto  e  Delia  Toscana  notizie  del  Prof.  Comm.  G.  Capcllini.  410,  pp. 
34.  pi*.  3.     Boloj;na,  1877.     From  the  author. 

Sui  Celoterii  Bologne<>i  considcra/ioni  del  Prof.  Comm.  G.  Caj>ellini.  4to,  pp. 
34,  Tav.  2.     BoIo};na,  1 87 5.     From  the  author. 

Delia  Pietra  I^eccese  e  di  Alcuni  Suoi  F<»ssili  Memoria  del  Prof.  Comm.  Giovanni 
Ca|»ellini.     4to,  pp.  34,  Tav.  3.     Bologna,  1878.     From  the  author. 

B.ilenottere  Fosviji  e  Pachyacanihus  dell'Italii  McnMionalc  per  G.  C.ipellini. 
(From  Reale  Accad.  del  Lincei,  Anno  cCLXXiv  [1876-67].)  4I0,  pp.  22,  Tav.  3. 
Rome,  1877.     From  the  author. 

Sulla  Baleoottcra  di  Mondini  Rori|ual  de  la  Mer  Adriati«pie  memoria  <1cl  Prof. 
Comm.  (i.  Capellini.     4to,  pp.  40,  Tav.  4.     Bologna,  1877.     From  the  author. 

Proceeilings  Acad.  Nat.  Sciences,  Philadelphia,  1 879.  8vo,  pp.  25-56.  From 
Uie  Academy. 

Valeiliclory  address  to  the  Graduating  Clar»s  of  JefTenon  Medical  College,  at  the 
54lh  .Annual  Commencement.  March  12,  1879.  ^X  J*  Ailken  Meig'*.  8vo,  ]>p.  20, 
Pbiladelphia.     From  the  author. 

Man.     Vol.  I,  No.  8.     4to,  pp.  8,  New  York.     From  the  editor. 

The  Scientific  Man.  Vol.  I,  No.  13.  410,  pp.  97-104.  New  York,  1879.  From 
the  editor. 

l*rocee«lings  of  the  Boston  Society  of  Natural  History.  Vol.  XX,  l*art  i.  May  to 
Novend«er,  1878.     8vo,  pp.  112,  pi.  I.     Boston,  1879.     From  the  society. 

I«e  Naturali!»te,  ler  Annee,  No.  I,  April,  1879,  Paris.  4to,  pp.  8.  From  the 
editor. 

Bulletin  of  the  American  Metec»roI«vgical  Society.  Constitution  and  By-l.iw-;,  etc. 
8vo,  pp.  II.     New  York,  1S79.     From  the  •i«>ciety. 

The  Naturalists'  I^Msure  Hour.     Nos.  4  and  5,  1879.     From  the  editor. 

Congrcs  International  "les  Am^iicani^tes  Troisi^me  session.  Bruxelles  ilu  23  an  26 
Septeml>re,  1879.     8vo,  pp.  12.     Fnim  B.  F.  DeCosta. 

A  Century  of  Orthoptera.  By  Samuel  II.  Scud«lcr.  (From  the  l*roc.  of  the  lios- 
ton  Society  of  Natural  History,  Vols,  12-20,  1879.)     ^^'0»  W-  ^^J* 

Studi   sui   Ragni   MalcM  e  Papuani.      Per  T.  Thorell  If.     Genova,  187S.     8vo, 

PP-  l^l' 

Traces  of  an  Early  Race  in  Japan.  By  Edward  S.  Morse.  (Reprinted  from  the 
Popular  Science  Monthly  for  Januar)*,  1879.)     8vo,  pp.  10,  illustrate<l. 

Transactions  of  the  Kansas  .Academy  of  Science,  1877  and  1878,  Vol.  vi.  To- 
peka,  Kansas,  1878.     8vo,  pp.  92. 

Pelagic  Amphipo<la.  By  Thomas  II.  Streets,  M.D.,  U.S.N.  (From  the  Proc. 
of  the  Acatlemy  of  Natural  Sciences  of  Philadelphia.]     Svo,  pp.  15,  1  plate. 

Scientittc  Results  of  the  Exploration  of  .Alaska.  Article  iv.  Report  on  the  Lim- 
pets and  Chitons  of  the  .Al.vskan  anl  .\rctic  regivms,  with  tlescriptions  of  genera  and 
species  believetl  to  he  new.  By.  W.  H.  Dall.  (Bulletin  U.  S.  National  Museum,  I.) 
8vo,  pp.  64.  5  plates  and  illustrations. 

Phryganiden-Studien  von  Fritz  und  Hermann  .MUller.  From  Kosmos  ii,  Jahrg. 
Heft  II.)     8vo,  pp.  It.  illustrated. 

Einstftmmiger  un<l  VielstHmmiger  Uhrsprung.  Von  Ernst  Haeckel.  (From 
Kosmos.)    8vo,  pp.  17. 
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Ueber  die  Organization  und  Classification  der  Anthromeduscn.  Uebcr  die  Organ- 
ization und  Classification  der  Leptomedusen.  Von  Ernst  Haeckel.  (Separat-Ab- 
druck  aus  den  Sitzungsberichten  der  Jenaischen  Gesellschaft  fiir  Medicin  und  Nat- 
urwissenschaft.     Jahrgs  187S-1879.)     8vo,  pp.  7. 

Notes  on  some  Sections  of  Trilobites  from  the  Trenton  Limestone,  and  Descrip- 
tions of  new  species  of  Fossils.  By  C.  I).  Walcott.  (Ext.  from  the  31st  Repoit  on 
the  New  York  State  Museum  of  Nat.  Hist.,  Albany,  March,  1879.)  8vo,  pp.  13, 
I  plate. 

Descriptions  of  new  species  of  Fossils  from  the  Calciferous  formation.  By  C.  D. 
Walcott.  (From  the  32d  Annual  Report  of  the  N.  Y.  State  Museum  of  Nat.  HisL, 
Albany,  Jan.,  1879.)     ^^o,  pp.  4. 

Melanges  Orthoptirologiques.  Par  Henri  de  Saussure.  vime  Fascicules.  Gryl- 
lides  2me  Parlic.  Geneve  1878.     4to,  pp.  328,  4  plates. 

On  the  Anatomy  of  Ocherodrilus.  By  Gustaf  Eisen.  (Presented  to  the  Royal 
Society  of  Upsala,  the  1 1  Mai,  1878.)     4to,  pp.  12,2  plates. 

The  Early  Types  of  Insects :  or  the  Origin  and  Secjuence  of  Insect  Life  in  Palaeo- 
zoic Times.  By  Samuel  H.  Scuddcr.  (Memoirs  of  the  Boston  Society  of  Natural 
History,  Vol.  in,  Part  I,  No.  II,  March  6,  1879.)     4^o»  PP-  9- 

Les  Arachnides  de  France.  Par  Eugt^ne  Simon.  Tome  quatridme.  Contcnant  la 
faniille  des  Drassida?.     Paris,  1878.     8vo,  pp.  336,  5  plates. 

Exotische  Microlepidoptera.  Beschricben  von  Prof.  P.  C.  Zeller  I,  II.  St, 
Petersburg,  1 877.     8vo,  pp.  491,  6  plates. 

Ueber  die  Goethe'schen  Worle.  **  Leben  ist  die  schonste  Erfindung  der  Natur 
und  der  Tod  ist  ihr  KunstgrifT  viel  Leben  zu  haben."  Rede  beim  .\nlritt  des  Rcc- 
torats  an  der  Koniglichen  Universitit  zu  Kiel  gchalten  am  5  Marz,  1879.  Von  Dr. 
Karl  MObius.     Kiel,  1879.     4to,  pp.  14. 

Samuel  Butler's  Gedankcn  Uber  die  Rolle  der  GedJlchtniss-Uebung  in  tier  Entwick- 
clungsgeschichte.     Von  Dr.  Hermann   Miiller.     Kosmos  iii,  Jahrg.,   Heft  I.     8vo, 

PP-  15- 

Notice  of  Recent  Additions  to  the  Marine  Fauna  of  the  eastern  coast  of  North 
America,  No.  3.  By  A.  E.  Verrill.  Brief  conlribulious  to  zoology  from  the  museum 
of  Yale  college,  No.  XL.  (From  the  American  Journal  of  Science  and  Arts,  Vol. 
XVII,  March,  1879.)     No.  4,  April,  1879.     8vo,  pp.  14. 

On  the  Complete  Series  of  Superficial  Geoloijical  Formations  in  North-eastern 
Iowa.  By  W.  G.  McGee.  (From  the  Proc.  of  the  Amer.  Asso.  for  the  Advance- 
ment of  Science,  Vol.  xxvn,  St.  Louis  meeting,  August,  1878.)  Salem,  1879.  ^^<>f 
pp.  34. 
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GENERAL  NOTES. 

BOTANY. 

Davenport's  Catalogue  of  the  Davenport  Herbarium.* — 
This  is  a  catalogue  of  the  Davenport  Herbarium  of  North 
American  Ferns  of  the  Massachusetts.  Horticultural  Society, 
which  contains  specimens  of  every  authentic  species  of  the  ferns 
at  present  known  to  inhabit  North  America,  north  of  Mexico, 
consisting  of  thirty-two  genera  representing  one  hundred  and 
forty-two  .species.  The  catalogue  is  a  valuable  addition  to  our 
botanical  literature,  and  also  timely,  as  an  unusual  degree  of 
interest  is  now  bestowed  by  collectors  to  ferns.  If  all  would 
pay  as  much  attention  to  the  young  stages  and  .specific  limits  of 

^  Cata/oj^ut'  of  thi   Davenport  Ihf  barium  of  North    Amencan    Ferns   north  of 

Mexico.'    M.Tss.ichusetts   Horticultural  Society.  Pul)lished  by  the   author,  Salem, 

Mass.,  1S79.     8vo,  pp.  42.     50  cents.     Address  the  author,  George  E.  D.ivenport, 
Medford,  Mass. 
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these  beautiful  plants  as  Mr.  Davenport,  and  should  this  mode  of 
study  be  extended  to  the  hij^her  plants,  botanical  science  in  this 
country  would  take  a  much  higher  stand  than  it  now  does,  as 
collecting,  cataloguing  and  the  framing  of  local  lists  is  but  pre- 
liminary to  the  genuine  study  of  the  life-history,  classification, 
genealogy  and  physiology  of  plants. 

G<k:)i>ai.e*s  Conckrning  a  few  Comnton  Plants. — This  is  a 
small  iTmio  of  61  pages,  issued  as  one  of  the  Guides  for  Science 
Teaching,  published  by  the  Hoston  Society  of  Natural  History. 
It  is  used  by  the  teachers  of  the  public  schools  of  Hoston,  who 
to  the  number  of  five  hundred  attend  the  Teachers'  School  of 
Science  of  this  popular  society.  The  present  little  work  is  a  most 
successful  effort  to  induce  teachers  to  qualify  themselves  for 
giving  to  their  pupils  a  series  of  object  lessons  in  elementary 
botany. 

Allen's  Charace.*:  American.k. — This  is  the  first  part  of  what 
will  prove  a  most  useful  monograph  of  our  American  Charas.  It 
is  published  by  the  author.  Dr.  Timothy  F.  Allen,  10  K.  36th 
street.  New  York.  A  colored  plate  and  a  page  of  text  form 
Part  L 

1^>tanical  News. — The  BulUtin  of  the  Torrey  I^tanical  Club 
for  January  and  February  contains  a  synopsis  of  discoveries  and 
researches,  in  1878,  on  fresh-water  Alg.-e,  by  F.  Wolle.  In  the 
March  numlxT  Prof.  ICaton  describes  a  new  Hawaiian  fern,  and 
Arthur  Ilollick  contributes  a  few  notes  on  the  abnormal  absence 

of  color  in  plants. In  the  Botanical  Gazette  for  April.  J.  D. 

Smith  records  the  occurrence  of  a  tropiail  plant,  Ophioglossum 
palmatum,  on  the  west  coast  of  Florida;  Mr.  C.  F.  Austin  de- 
scribes a  number  of  new  mosses.  The  number  for  May  contains, 
among  others.  Notes  on  some  rare  plants,  by  W.  Canby  ;  On  yel- 
low snow,  by  T.  C.  Porter,  and  Descriptions  of  some  new  mosses, 

by  C.  F.  Austin. Notes  on  Gilifornian  fungi,  by  M.  C.  Cooke, 

appear  in  Grrcillca  for  March. Trimen's  journal  of  Botany  {ox 

April,  contains  an  article  on  the  sources  of  Chinese  matting,  by 

H.  F.  1  lance. The  relation  of  forests  to  rainfall  is  discussed 

by  Prof  J.  E.  Todd  in  the  Igwa  Horticultural  Report  for  1878. 
He  believes  with  others  that  the  growth  of  trees  may  increase  the 
rainfall,  and  does  not  fear  that  the  future  forests  of  Iowa  will  ever 
seriously  suffer  from  drouth. We  have  received  from  Dr.  Her- 
mann MiJller  a  jximphlet  giving  farther  observations  on  the  fer- 
tilization of  flowers  by  insects.  (Extracted  from  the  Trans,  of 
the  Natural  Histor)'  Society  of  Prussian  Rheinlands  and  West- 
phalia, xx.xv,  Bd.  v.) 
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I  oi^ans.  It  is  more  than  probahic 
W\  in  a  modification  of  fiinctimi,  ami  of 
(lie  external  characters  may  be  sensibly 

work  already  ilone  in  the  direction  of 

mpk-te  kniiwlL-djjc  of  the  anatomy  of 

ia  known  of  the  modifications  dm:  to 

llimhcr  of  s]x'cics  names  will  be  sensibly 

rill  lie  alni.Tst  wholly  in  the  line  of  their 

mbrj'ologj-.  Not  oneorfjan,  but  all,  must 

in,  then  the  external  expression  of  these 

dearly  comprehended. — I'.  I-Jlsxeorllt  Call. 

SOK  Tlir.  lMI'okrKI>CAIill.\»iK-\VOK\f. — 

,  in  treittin<j  of  this  insect,  I  remarked, 

»r  that  it  may  some  day  ^et  a  foot- 

ihowing  that  it  was  then  confined  to 

f  Citiada  and  New  Knj;land,  and  had  not 

.  Vo:Ic,      !t  has  been  making  further  jimi^ress 

.1111  %inLi-,     The  past  year  it  has  done  coiisld- 

I  wcil  .IS  Chicatjo,  and  1   have  also  received 

bat  it  was  observed  around  St.  Louis,      I  have 

I,  in  the  rqv'rt  refcrreil  t^',  for  brlieviny  that  it 

diiasttoiis  to  the  cabbage- fields  around  Sl 

>outhem  cabbagc-n-ttrm  {J'uris  /•n'/oifitr).  which 

I  with   u3,  and   has  dune,  at  times,  considerable 

r  who  wish  to  be  pre]>ared  with  a  full 

i  habitat  of  this  species,  to  that  s.ime  rej>ort. 

I,  few  liquitls  will   prove  more   effectual  than   hut- 

"  I*  applied,  thrtujih    one   pound  of  whale-oil    so.ip 

It  six  ^allon^  of  water,  or  even  stronj^  tar-water 

[  to  advant;ige.    The  application  should  be  made 

;  the  year,  as  it    will  be   most  elTectiial  when 

c  young. 

fttive  measures,  the  worms  may  be  induced  to  trans- 

f  flnt  pieces  of  bo.ird   laid  mxtn  any  object  that  will 

'wul  an  inch  from  the  surface  of  the  ground.     These 

1(1  be  examined  every  week,  anil  the   transforming 

the  cljrj-salids  destroyed.     The  butterflies  may  also  be 

/  hanil-ncU  and  prevented  from  layinj;  their  e^^s. — 

I'R^ty  Itefort  tht  M».  St.it,-  l/.-rt.  S-v.'.  7.i'i.  lS,-y. 

^iWEsis  IN  THE  lIoNKV-iihi:. — In  the  article  in  the 
NBAICAN  NatuhalIbt.  p.  2<'m,  copied  from  the  Compus 
!  have  illustrated  the  danjjer  of  hasty  ijeneralization, 
iter  of  the  article  supgcsts  thai  the  "  D/ierzon  nieory  " 
a  insufficient  observation.  Tilts  is  far  from  the  truth.  The 
observation  not  only  by  Germ.m  but  al-o  by  many  Ameri- 
arists,  not  only  of  one  queen  and  her  pri>^cny,  as  was  the 
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Synonymous  Unios. — The  following  synonomy  is  based  upon 
series  of  shells  received  from  Prof.  Witter,  Muscatine,  Iowa,  and 
Dr.  J.  Schneck,  Mt.  Carmel,  111.,  purporting  to  be    Unio  nasutta. 
That  both  series  represented  the  same  species  was  beyond  doubt, 
but  that  it  was  U,  nasutus  was  as  plainly  to  be  doubted.     From 
obvious  resemblances  they  were  compared  with  U,  nashvillcfm 
Lea,  and  U.  mississippiensis  Con.,  and  the  several  series  were  found 
to  be  identical,  and  it  was  further  established  that  none  of  them 
were  U.  nasutus.   The  comparison  was  based  updn  the  position  and 
form  of  the  cicatrices,  the  size,  position  and  angulation  of  the 
teeth,  crenulation  of  the  lateral  teeth,  color  of  the  nacre  and  of 
the  epidermis  (after  treatment  with  oxalic  acid  to  remove  ferru- 
ginous matter).     Then  came  the  query,  "  which  is  which  ?"     The 
western  collectors  all  call  the  shell  U,  nasutus^  which  is  evidently 
incorrect.     Nasutus  is  a  flat,  slender  shell,  and,  like  U,  complan- 
atus,  belongs  to  the  Atlantic  slope,  though  both  Mr.  Lea  and  Mr. 
Say  assert  that  "  the  species  inhabits  the  western  waters." 

Mr.  Lea  in  his  Synopsis  of  the  Unionidae,  p.  60  (note  on  U.ms\ 
him.self  points  out  a  possible  solution.  He  says,  "  As  the  U. 
nasutus  inhabits  the  western  waters,  a  variety  of  that  species  may 
have  been  described  by  him  (Mr.  Say)  for  subrostratusy  Here  a 
thought  suggested  itself  that  both  Mr.  Lea  and  Mr.  Conrad  had 
described  a  7tew  species,  varieties  of  Say's  older  subrostratus.  In 
my  perplexity  the  shells  were  submitted  to  my  friend  Dr.  Lewis, 
of  Mohawk,  N.  Y.,  for  further  study  and  correction.  We  com- 
pared them  with  Say's  description  of  subrostratus,  with  typical 
series  of- the  other  species  mentioned  above,  and  they  were  pro- 
nounced by  him  to  be  identical.  Subsequent  to  this,  after  my  ar- 
rival again  East,  Dr.  Lewis  writes  (May  17,  1878),  "  I  have  got  to 
the  bottom  of  the  synonomy  of  the  shells  you  had  from  Dr. 
Schneck.  He  and  many  of  the  western  collectors  call  the  shell 
wrongly  U.  uasutus  Say.  It  is  U.  subrostratus  Say.  Add  to  it  the 
synonomy  of  U.  nas/m/Zeusis  Lea,  and  of  (7.  fttississippiensis  0)0, 
and  you  have  it  all  complete."  He  further  says.  "  Mr.  Lea  makes 
subrostratus  a  synonomy  of  iris.  Lea  followed  Say,  who  was  ia 
error  as  to -what  was  /m,  which  it  is  clear  he  had  not  seen." 
Say's  subrosintKlta^  therefore,  stands  as  a  good  species,  and, 
because  of  its  pfkMrtt/  of  publication  (1831),  we  must  write  as  its 
synonyms  K  mtu/lHfiUensis  Lea,  and  (/.  mississippiensis  Con. 

There  is  atOMlRd  diflference  in  the  outline  of  the  shell  in  tke 
sexes  of  all  tiMMapecies.    Nor  is  this  difference  without  marked 
prominence  if**^**^  same  sex,  which,  as  Gegenbauer  has  shovil^ 
(^Comp.  Anal  1),  must  be  regarded  as  caused  by  the  relatifel^ 

positions  of  ous  organs.     Ever>'  one,  who  has  dissected!  I 

any  great  I  Unios,  knows  full  well  the  differences  in  rda- 

*The  depil  ttology  and  Mammalog)-  are  conducted  by  Dr.  EluoitI  ^ 
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.  live  position  of  the  various  organs.  It  is  more  than  probable 
that  these  differences  result  in  a  nnHlification  of  function,  and  of 
so  marked  a  nature  that  the  external  characters  may  be  sensibly 
changed. 

Notwithstanding  the  work  already  done  in  the  direction  of 
synonomy,  when  a  more  complete  knowledge  of  the  anatc^my  of 
L'nio  is  attained,  and  more  is  known  of  the  motlincations  due  to 
range  and  station,  the  number  of  species  names  will  be  sen^^ibly 
diminished.  This  work  will  lie  almost  whollv  in  the  line  of  their 
com])arative  anatomy  and  embrj-ology.  Not  oneorgan.hut  all. must 
receive  their  due  attention,  then  the  external  expression  of  these 
organs  will  be  far  more  clearly  comprehended. — P,  FJlsivorih  CalL 

The  Westwaro  Proorkssok  thk  lMi'<ikTKi)CAi;».\<;K-wokM. — 
In  l86y,  in  my  second  report,  in  treating  of  this  insect,  I  rem.uked, 
*•  There  is  every  reason  to  fear  th.it  it  may  some  da}-  get  a  fi>ot- 
hold  in  our  midst."  after  shi)wing  that  it  was  then  confined  to 
certain  restricted  parts  of  Canada  and  New  Kngland,  and  had  not 
spread  west  of  New  York.  It  has  been  making  further  i)n»gress 
westward  every  season  since.  The  past  year  it  has  done  consid- 
erable damage  as  far  west  as  Chicago,  and  I  have  also  received 
good  testimony  that  it  was  observed  around  St.  Louis.  I  have 
given  my  reasons,  in  the  report  referred  to,  ft>r  believing  that  it 
will  prove  much  more  disastrous  to  the  cabbage-fielils  around  St. 
Louis  than  the  Southern  cabbage-worm  {Putis  proUhUtt^,  which 
has  always  been  with  us,  and  has  done,  at  times,  considerable 
damage,  and  I  refer  those  who  wish  to  be  prepared  with  a  full 
knowledge  of  the  habits  of  this  species,  to  that  same  reptnt. 

As  remedies,  few  liquids  will  pnne  more  effectual  than  h^t- 
water,  judiciously  «applied.  though  one  pound  of  whale-oil  soaj) 
dissolved  in  about  six  gallons  of  water,  or  even  strong  tar- water 
may  be  used  to  advantage.  The  application  should  be  made 
several  times  during  the  year,  as  it  will  be  most  effectual  when 
the  worms  are  young. 

As  preventive  measures,  the  w«)rms  may  be  inthice<l  t<»  trans- 
form under  flat  pieces  of  board  lai<l  upt>n  any  object  th.at  will 
raise  them  about  an  inch  from  the  surf.ice  of  the  i7roun«l.  These 
boards  should  be  ex.imined  every  week,  anil  the  tr.uisforming 
Iar\\'e  or  the  chrysahMs  destroyed.  The  butterflies  may  also  be 
-  captured  by  hand-nets  and  prevented  fr«»m  laving  their  eggs. — 
ProJ.  C.  V.  Kiicy  before  the  Mo,  State  Ihrt.  Su\[  7.i;/.  \$y<j. 

J  PAKTIlKXor.KNEsis  IN  THK  I  loNMV-Uhi.. — lu  the  article  in  the 
,.  .April  Amkkican  Nati-ralist,  p.  2^)I,  copied  fr«)m  the  Comptes 
*  Hvm/iiS,  we  have  illustrated  the  danirer  o{  ha-^tv  generalization. 
.  The  writer  of  the  article  sujii^ests  that  the  **  D/ierzon  Theorv '* 
.  rests  on  insufficient  observation.  This  is  far  fn»m  the  truth.  The 
closest  observation  not  only  l)y  (lerman  but  a!>*i»  by  many  Ameri- 
can apiarists,  not  only  of  one  que-.n  and  her  pr  )^eny,  as  was  the 
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case  with  the  author  of  the  article,  but  of  hundreds,  has  placed  ^ 
Dzierzon's  theory  on  a  certain  basis.     The  writer  says,  referring 
to  his  single  hive,  "  from  this  it  is  evident  that  the  drone  eggs, 
like  those  of  the   females,   receive   the   contact  of   the    semen 
deposited  by  the  male  in  the  female  organs." 

It  is  well  known  that  virgin  queens  will  lay  eggs  that  will  pro- 
duce exclusively  male  bees.  I  have  seen  several  such  cases.  I 
have  known  queens  reared  late  in  autumn  to  pass  the  winter  as 
virgins  and  ever  after  to  produce  only  male  bees.  Deformity  of 
the  queen,  or  clipping  her  wing  while  yet  a  virgin,  so  that  she 
may  be  unable  to  take  the  "  marriage  flight,"  precludes  ma^-ing, 
and  as  surely  makes  a  "  drone  laying  queen."  Old  queens  with 
shriveled  spermathecas  are  often  drone  layers. 

How  did  the  writer  know  his  queen  in  question  was  not  a 
hybrid  ?  He  could  not  know.  Many  hybrid  queens  are  to  all 
appearance  perfectly  pure.  Again,  how  did  the  writer  know  that 
the  drones  were  hybrids  or  blacks  ?  Frequently  the  drones  of 
OUT  queens  imported  right  from  Italy,  like  the  queens,  arc  almost 
as  dark  as  the  drones  of  the  German  race,  yet  the  three  banded 
workers  show  the  queen  to  be  pure.  One  case  alone,  however 
striking,  should  not  be  regarded  as  fatal  to  so  well  established  a 
theory.  The  case  given,  so  far  as  given,  is  no  evidence  against 
parthenogenesis  of  the  drone  bees. — A.  y.  Cook, 

Perez'  paper  in  the  Annalcs  des  Sciences  Naturellcs  for  April, 
1878  (only  just  received),  is  followed  by  one  published  in  June, 
1878,  by  A.  Sanson,  who  thinks  that  Perez  goes  too  far  in  quali- 
fying the  insufficiency  of  the  observations  of  Dzierzon,  and  who 
has  not  given  the  most  exact  interpretation  to  his  own  (Perez) 
observations.     The  view  that  the  honey  bee  is  parthenogenetic  is 
confirmed  by  the  fact  that  a  number  of  other  insects  are  produced 
from   unfertilized  eggs ;    besides    Mr.  Sanson   believes    that   the 
hybrids  produced  in   Perez'  hive  were  the  result  of  the  action  of 
the  law  governing  the  reproduction  of  hybrids  of  all  kinds,  in  the 
different  branches  of  the  animal  and  vegetable  kingdoms,  and 
which   recognizes  ancestral  influences,  atavism,  the  reversion  to 
characters  not  existing  in  the  immediate  parents.     In  truth,  the 
queen  manifested   the   law  of  heredity  which   is   observed  in  all 
hybrids.     She  had  the  external  characters  of  the  pure  Italian,  at 
least  those  of  color ;  coupling  with  a  brown  male  the  ^^^s  it  laid 
gave  birth  to  workers  of  varied  characters  such  as  exist   in  all 
hybrids.     Sanson  also  criticises  adversely  the  views  of  Gerard 
based  on  the  observations  of  Perez.     Gerard  admits  thi^ft  the 
hive  examined  by  Perez,  there  were  workers  whicl 
Sanson  doubts  whether  careful  observations  woul 
the  co-existence  in  this  hive  o^  ''   '^le  queen 
Editors  Naturalist, 

The  Anatomy  of  the  ^ 

received  some  interestir' 


^ 
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ttons  of  Drs.  Chapman  and  Parker  of  Philadelphia.  Dr.  Chap- 
man dissected  a  young  gorilla  which  belongs  to  the  Museum  of 
the  Academy  of  Natural  Sciences,  and  a  young  chimpanzee 
which  had  been  living  in  the  Zoological  Gardens  of  that  city. 
The  observations  on  the  gorilla  relate  chiefly  to  the  muscular  and 
circulatory  .systems.  Dr.  Chapman  found  in  the  anterior  limb  a 
distinct  exten.sor  primi  internodii  pollicis  muscle,  but  no  trace  of 
flexor  longus  |x>llicis.  He  also  observed  an  artery  not  previously 
described,  which  is  given  off  from  the  femoral  from  the  middle  of  its 
course,  and  accompanies  the  long  saphenous  nerve  and  vein  to  the 
inner  aspect  of  the  foot.  While  admitting  that  this  vessel  may 
be  anomalous,  its  size  and  importance,  and  presence  on  both  sides, 
lead  Dr.  Chapman  to  propose  for  it  the  name  of  the  long  saphen- 
ous artery.  Tlie  .same  writer,  in  his  observations  on  the  brain  of 
the  chimpanzee,  finds  that  the  jX)sterior  lobe  of  the  cerebral  hem- 
isphere does  not  cover  the  cerebellum,  in  accordance  with  the 
view  of  Professor  Owen.  Dr.  Parker's  investigations  lead  him 
on  the  other  hand  to  the  opinion  that  the  posterior  lobes  do 
cover  the  cerebellum  as  stated  by  Prof.  Huxley. 

On  a  Difference  dktwken  the  Rana  hscl'lenta  and  other 
SPECIES  OF  Batrachians. — In  July,  1877,  while  engaged  in  a 
scries  of  experiments  on  the  effect  of  dry  and  moist  heat  on 
animals  previously  subjected  to  various  ojx:rations,  I  found  that 
not  one  of  my  frogs  responded  to  dry  heat  ap])Iied  to  any  portion 
of  the  skin.  The  application  was  made  with  a  red  or  white-hot 
metal  rod.  This  was  so  surprising  a  result  that  it  seemeil  very 
probable  that  it  de|)ended  on  some  peculiarity  of  the  Batrachians 
experimented  upon.  The  observations  were  made  on  the*  Rana 
clamitatis^nA  its  ally,  R.  pipivns,  and  were  continued  unconnectedly 
until  June,  1878,  up  to  which  time  I  had  not  found  a  frog  in  whom 
the  heated  rod  acted  as  a  sensory  irritant.  Burning  the  5en>ory 
nerves  failed  to  produce  any  movements,  the  motor  nerves  how- 
ever were  excitable  for  this  method  of  irritatiort. 
.  After  my  return  to  Geneva,  in  July,  these  experiments  were 
continued  on  the  Rana  tsculenta  with  the  same  result.  In  August 
some  Rana  tcmporaria  were  obtained  from  Berne.  These  were 
found  to  be  very  sensitive  to  dry  heat.  This  sensitiveness 
remained  when  the  heated  rod  was  applied  underneath  the  skin. 
The  ner\'es  also  were  very  readily  e.xcited  by  dry  heat.  At  the 
same  time  the  Rana  escuUnta  from  the  same  locality  were  .so 
insensible  to  dry-heat  that  they  would  allow  themselves,  though 
free  to  move,  to  be  burned  to  a  crisp  in  the  reducing  flame.  The 
same  experiment  could  not  be  made  with  a  Rana  tcmporaria,  as 

esc  animals  jumped  away  as  soon  as  the  heat  became  uncom- 

These  observations  were  found  to  hold  good  of  animals 

^*»'ell  as  of  those  with  brain  and  medulla  oblongata ;  of 

m  the  skin  had  been  dried  as  well  as  in  those  in 

as  moist;  in  females  as  well  as  in  males. 
tt 
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Hyla  viridis,  Sombiiiator  igneus  and  Bufo  calamita  were  all 
sensitive  to  dry-heat  applied  to  the  skin  or  sensory  nerves. 

The  frogs  examined  in  September  gave  the  same  result  as 
those  examined  previously.  In  the  beginning  of  October,  in  sev- 
eral R.  temporaria  the  skin  was  found  to  be  no  longer  sensitive  to 
drj'  heat,  the  sensory  nerves,  however,  remained  sensitive  to  this 
irritant.     The  Rana  esiriiUnta  were  as  in  the  previous  month. 

The  first  week  of  November  the  temperature  was  almost  con- 
tinually below  the  freezing  point.  On  examining  the  sensitive- 
ness for  heat,  I  found  that  the  Rana  escuknta  had  become  quite 
sensitive  to  impressions  of  heat.  The  frogs  of  the  temporaria 
species  had  at  the  same  time  their  sensibility  for  this  irritant 
greatly  reduced.  At  this  time  I  received,  through  the  kindness 
of  my  friend  Mr.  Richard  I^^mer.  who  assisted  me  in  quite  a 
number  of  my  experiments,  a  number  of  frogs  from  Heiddiaer^. 
At  Heidelberg  Mr.  Lomer  foimd  that  the  skin  of  the  Rana  eseu- 
lenia  could  be  irritated  by  dry  heat,  while  that  of  the  Rana  tem- 
poraria could  not. 

Immediately  on  their  arrival  these  frogs  were  examined,  and 
both  varieties  'w(ix<i  found  to  be  sensible  to  heat,  though  the  frogs 
of  the  csculcnta  species  responded  much  slower  than  the  tempo- 
raria. At  the  moment  of  writing  (Nov.  23d)  almost  all  the  Rana 
esculenta  are  insensible  to  heat.  They  become  sensitive  to  this 
agent  when  their  brain  has  previously  been  destroyad.  Though 
this  is  true  of  the  terminations  of  the  sensory  nerves  in  the  skin, 
it  is  not  true  of  the  nerve  trunks,  these  always  remaining 
insensible. 

All'the  varieties  of  Batrachians  that  I  have  thus  far  examined, 
appear  to  be  sensible  to  moist  heat  from  35°  C.  upwards. 

As  it  is  impossible  for  me  to  continue  these  observations  on 
but  a  very  limited  number  of  Batrachians,  it  would  afford  me 
great  pleasure  were  any  of  the  readers  of  the  American  Natu- 
ralist, many  of  whom  have  such  excellent  opportunities  for  such 
researches,  inclined  to  assist  mc  in  these  investigations.  It  would 
be  of  great  interest  to  know  in  all  these  examinations  the  locality, 
the  time  of  the  year  and  the  temperature  of  the  surrounding 
atmosphere  in  which  the  experiments  are  made. — B.  F.  Lauttn- 
bach,  Geneva,  Switserland,  Nov.  23,  1878. 

ANTHROPOLOGY.' 

Anthropological  News. — The  third  number  of  the  American 
Antiquarian  contains  the  following  papers:  Native  American 
Architecture,  by  E.  A.  Barber;  The  phonetic  elements  in  Ameri- 
can languages,  by  Dr.  J.  A.  Farquharson  ;  The  inscribed  stone  at 
Grave  Creek  mound,  by  Prof.  M.  C.  Read  ;  Traces  of  Bible  facts 
in  the  traditions  of  all  nations,  by  Rev.  Stephen  D.  Peet ;  Myth- 
ological text  in  the  Klammath  language,  with  comments  by  A, 

>  Edited  by  Prof.  OTIS  T.  Mason,  Columbian  College,  Washington,  D.  C. 
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S.  Gatschct  Nearly  one-half  of  the  number  is  occupied  with 
correspondence  and  notes  that  are  quite  as  vahuible  as  the 
more  extended  articles,  if  the  authors  of  the  latter  will  pardon  us. 
It  should  be  well  understood  that  very  few  of  our  special  i^criodi- 
cals  are  paying  expenses.  In  order  to  keep  them  alive,  therefore, 
the  friends  of  that  branch  of  knowledge  must  make  sacrifices  to 
sustain  them.     So  let  it  be  with  the  Antiquarian, 

We  have  received  from  the  author,  Mr.  John  Campbell,  M.  A., 
Montreal,  a  pamphlet  entitled,  "  The  affiliation  of  the  Algonquin 
languages.'*  The  paper  is  supplemented  with  a  linguistic  chart 
showing  the  sup|>osed  affiliation  of  the  Algonquin  tongues  with 
tbe  Malayo-polyenesian,  Ural-altaic,  Asiatic-hyperborean  and 
Peninsular  languages. 

The  volume  containing  the  report  of  the  forty-fourth  session  of 
the  Congrcs  Archeologique  de  France,  held  at  Senlis,  in  1877.  ^s 
devoted  principally  to  that  branch  of  archaeology  which  is  out- 
side of  our  area.  There  are  a  few  interesting  illustrated  papers 
on  the  prehistoric  arch.x*olog>'  of  France  which  will  pay  the 
perusal. 

The  first  and  the  second  fasciculus  of  the  Bulletins  of  the 
Societe  d'Anthropologie  de  Paris,  for  the  year  1878,  contain  very 
valuable  matter  of  general  import. 

On  page  13  Paul  Kert  sj^eaks  <»f  barometric  pressure  as  a  fac- 
tor in  civilization,  on  the  occasion  of  presenting  his  book  entitled: 
La  Pression  Barometrique,  recherches  de  physiologic  expcr- 
imentale. 

On  page  56  is  a  communication,  by  M.  Coudereau,  upon  the 
precocity  of  development  in  relation  to  nourishment.  At  the 
close  of  the  article  is  a  series  of  questions  which  M.  Condereau 
pro{)oses  to  be  put  in  the  hands  of  travelers. 

The  article  by  Ur.  P.  Topinard  on  the  insertion  of  the  hair  of 
negroes  in  tufts  is  as  interesting  as  it  is  original.  We  make  a  few 
extracts  from  it.  "  The  fundamental  division  of  the  human  races 
into  two  branches  rests,  by  common  consent,  upon  the  character- 
istics of  the  hair;  of  this  classification  Bor)^  de  Saint- Vincent  is 
the  author.  The  first  branch  contains  the  races  with  straight 
hair,  the  second,  the  races  with  woolly  hair." 

There  is  a  subdivision  of  the  second  branch  made  bv  M. 
Haeckel,  and  generally  accepted.  It  depends  upon  the  manner 
in  which  the  woolly  hair  is  distributed  over  the  surface  of  the 
body  and  more  particularly  of  the  head.  In  one  case  their  inser- 
tion is  continuous,  like  the  straws  in  a  field  of  wheat.  In  the 
other  it  occurs  in  bouquets,  or  isolated  tufts,  having  between  them 
free  spaces  where  the  skin  is  glabrous.  M.  Haeckel  calls  the 
former  eriocomi,  the  latter  lophocomi.  The  origin  of  this  character, 
of  such  great  importance,  if  it  is  true,  goes  back  to  Barrow,  at 
the  commencement  of  this  century.  The  Hottentots,  said  he, 
have  hair  of  a  singular  nature ;  it  does  not  cover  the  head  totally. 
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but  is  in  little  tufts  a  small  distance  from  one  another.  WTien 
they  cut  it  short  it  resembles  a  shoe-brush,  with  this  difference 
that  the  tufts  are  twisted  into  little  knots  the  size  of  a  pea.  The 
same  assertion  is  made  by  travelers  concerning  other  negro  races. 

I^ut  as  far  as  my  observation  goes,  the  character  according  to 
which  M.  Haeckel  and  others  cut  into  two  subdivisions,  the  grand 
branch  of  negroes  does  not  exist  at  all.  Among  all  the  negroes 
the  hair  grows  uniformly  upon  the  surface  of  the  head  and  of  the 
body.  Among  all  there  are  tufts.  But  these  tufts  are  not  indi- 
cated upon  the  skin.  The  hair  of  the  negro  varies  in  aspect  more 
than  people  ordinarily  imagine,  as  Hombron  was  one  of  the  first  to 
remark.  It  is  presented  under  three  principal  forms,  between 
which  there  are  all  sorts  of  intermediary  groups. 

The  first  is  the  typical  form,  which  characterizes  most  generally 
the  inferior  negro  races,  to  which  the  Hottentots  belong ;  it  is  the 
arrangement  of  the  hair  called  "  grains  of  pepper."  This  appear- 
ance is  produced  by  the  shortness,  the  turns  of  the  spirals  being 
very  close  and  giving  rise  to  very  narrow  coils  or  rings,  perhaps 
2-4  millimetres  ;  by  the  hairs  being  very  numerous  ;  and  finally, 
by  the  total  abandonment  of  the  hair  to  itself 

The  second  is  in  the  form  of  locks  twisted  in  curls,  small  or 
large,  from  6-8  millimetres  in  diameter;  locks  which  one  might 
speak  of  as  tufts,  but  much  elongated,  at  times  reaching  25  centi- 
metres (Fritsch).  Evidently  Barrow  meant  this,  when  speaking 
of  certain  Hottentots,  "  when  they  let  their  hair  grow,  it  falls  on 
the  neck  in  twisted  tassels,  somewhat  like  fringe,"  this  form  and 
the  preceding  Bonwick  observed  among  the  Tasmanians. 

The  third  form  is  presented  in  the  shape  of  a  cushion  or  com- 
pact mat,  more  or  less  large,  elastic,  returning  to  its  original  curl 
when  compressed  with  the  hand.  It  is  a  distribution  of  the  hair 
in  which  the  spirals  are  mixed,  confounded  without  tlie  least  ap- 
pearance of  order.  It  is  encountered  most  frequently  in  the 
negro  races  with  long  hairs  and  at  the  same  time  with  less  savage 
races  who  take  some  pains  with  their  toilet.  It  is  in  this  form 
that  we  meet  these  bizarre  coiffures,  described  by  travelers  among 
the  Caffres,  Mpongwes,  Somalis,  Papuans,  etc. 

These  same  hairs,  sufficiently  abandoned  to  themselves,  return 
to  the  preceding  form  with  more  or  less  facility. 

Finally,  taking  into  account  my  own  experience,  and  after  at- 
tentively reading  the  travels  describing  the  Hottentots,  Papuans, 
and  other  negroes,  I  conclude  that  the  division  of  the  wooll}?"- 
haired  races  by  M.  Haeckel  into  lophocomi  and  eriocomi  is  without 
foundation.  On  page  94  will  be  found  the  report  of  a  committee 
consisting  of  MM.  Bordier,  Topinard  and  Bertillon,  to  examine 
a  negro  in  one  of  the  hospitals. 
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QEOLOGT  AND  PALJBONTOLOGY. 

The  Tertiary  Kruitive  Rocks. — The  trachytic  formation  is 
a  most  interesting^  one.  but  also  very  complicated.  H unitary 
may  be  considered  as  the  cradle  of  our  notions  resj)ectin*:^  it  since 
the  time  of  Bcudant.  Richthofen  imported  the  classification  to 
California  as  it  was  established  about  eighteen  years  ago,  based 
chiefly  on  habitus-characters.  Tlie  gcv>logists  of  the  Vienna 
school  have  continued  the  study  of  it,  anil  about  some  twelve 
years  ago  they  published  the  geological  map  of  Hungar)''  too, 
also  showing  the  considerable  progress  made  since  the  departure 
of  Richthofen. 

The  geologists  of  the  40th  parallel  have  accepted  as  a  base  the 
classification  of  Richthofen.  but  with  some  alterations  suggested 
by  Zirkel ;  and  that  is  about  the  classification  adopted  by  Kndlich 
and  the  other  geologists  of  Prof  Hayden's  staff,  with  the  only 
difference  that  they  have  abandoned  the  propylite. 

Owing  to  the  method  employed,  the  petrographical  part,  as 
regards  the  feldspars,  the  true  base  of  classification  is  incomplete: 
firstly,  the  plagioklastic  fektspars  are  not  distinguished  specially; 
secontily.  every  glassy  feldspar  has  been  taken  for  (potash)  sani- 
dine.  which  is  n(^t  the  case. 

In  Hungary  and  some  adjacent  countries,  the  trachytes  have 
been  the  object  of  my  detailed  studies  nearly  since  Richthofen's 
time.  I  commenced  as  field-geologist,  and  have  continued  as 
such,  but  making  the  aid  of  petrography  serviceable  to  my  field- 
work.  I  came  to  the  conviction  that  those  two  branches  of  inves- 
tigation are  contributing  to  the  appreciation  of  the  true  nature  of 
the  eruptive  rocks  in  a  surprising  manner ;  the  mineralogical 
association  also  agreeing  with  the  chronology  of  the  eruptive 
rocks  belonging  to  the  same  cyclus  of  eruption. 

If  you  have  no  objection  I  will  give  a  sketch  of  my  classifica- 
tion of  the  Tertiary  eruptive  Tocks : 

r.  Basalt,  Lxiuitite, 

2.  Aui^itC — AnortJiiti\  Trachyte  (no  quartz,  no  biotite).  This  in 
its  normal  state  is  the  porphyre  trachytique  of  Beudant,  the 
ande>ite  of  Huch,  the  augite  of  German  geologists;  in  its  modi- 
fied state  it  can  take  up  the  habitus  of  greenstone  (augite  propy- 
lite), and  in  other  circumstances  it  may  become  basaltic,  but  it  is 
never  rhyolitic. 

3.  Biotitt' — AmphiboU'lMbradoritc  Trachyte,  Without  or  with 
quartz,  without  or  with  augite. 

In  its  normal  state  it  may  bjlong  to  the  "  echter  trachyt "  of 
the  Austrian  geologist,  or  to  the  amphibole-andesite.  It  can  take 
up  the  greenstone  (amphibole-propylite).  or  the  basaltic,  and  very 
imperfectly  the  rhyolitic  modification. 

In  some  Hungarian  trachytes  of  this  type  the  garnet  occurs  in 
the  mineralogical  association,  apparently  replacing  the  lime-feld- 
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spar.     Of  two  labradorite-trachytcs  of  the  same  country,  the  one 
being  with,  the  other  without  garnet,  the  latter  is  younger. 

4.  Biotite-Amphibole  Andesin  {pUgoclase)  Trachyte,  Without  or 
with  quartz,  without  or  with  augite. 

In  its  normal  state  it  may  belong  partly  to  the  "  echter  trachyt/' 
or  to  the  amphibole-andesite ;  in  its  modified  state  it  passes  in 
some  cases  to  greenstone  (propylite),  rarely  to  basalt  (oligoclase 
basalt),  but  by  taking  up  a  pearlitic  and  sphairulitic  structure, 
often  to  rhyolite. 

5.  Biotitc  Orthoclase  (plagioclase)  Trachyte,  Without  or  with 
quartz;  without  or  with  amphibole. 

In  a  normal  state  it  may  have  the  appearance  of  syenite  or 
granite ;  in  its  modifications  the  rhyolitic  in  the  highest  degree 
(pearlite,  pitchstone,  obsidian)  is  often  met  with. 

In  Hungary  volcanic  activity  also  ended  in  an  outburst  of  ba- 
salt, and  it  is  convenient  to  give  to  it  a  special  color  on  the  map, 
though  its  formation  maybe  regarded  as  an  episode  accompanying 
nearly  every  one  of  the  four  periods,  so  that  not  only  the  augite- 
anorthite  trachyte  has  been  followetl  by  a  basaltic  outflow,  but 
after  the  close  of  the  biotite  labr.  trachyte  eruption,  an  outburst  of 
basalt  took  place  also,  in  which  some  of  the  associated  minerals 
of  this  trachytic  type  may  be  recognized;  and  so  there  may  have 
been  basaltic  eruptions  at  the  end  of  the  biotitc-andesite,  and 
rarely  of  the  orthoklase  trachyte  too ;  but  such  distinctions  not 
being  observable  in  the  field,  the  custom  of  uniting  them  in  the 
geological  map  is  to  be  maintained. 

The  leucitite  is  closely  allied  with  the  orthoclase-trachyte ;  in 
Italy  it  is  always  to  be  found  in  the  region  of  orthoclase-trachyte. 
It  is  a  kind  of  basic  modification  of  the  biotite  orth.  olig.  trachyte. 
It  can  be  colored  as  basalt  with  some  additional  mark. 

The  greenstone  modification  has  been  produced  originally  by 
solfataric,  and  subsequently  by  metamorphic  and  still  existing  ac- 
tion. The  rhyolite  is  the  modificatfon  of  an  older  acid-trachyte, 
in  most  cases  of  the  biotite  orth.  olig.  trachyte  (with  or  without 
quartz),  produced  by  submarine  activity  of  a  newer  basic  trachyte 
breaking  up  under  it.  The  orthoclase  being  more  easily  fusible 
than  the  labradorite  or  the  (nearly)  infusible  anorthite,  and  having 
the  property  of  forming  very  fusible  hydrosilicates  much  more 
easily  than  all  the  plagioclastic  feldspars,  is  converted  into  the 
glassy  hydratcd  compounds  (rhyolites).  Every  rhyolite  indicates 
the  contact  with  a  younger  trachyte  of  a  more  basic  character,  in 
most  cases  with  the  augite-trachyte.  The  rhyolites  may  be  of  a 
different  age,  because  every  one  of  the  three  younger  trachytic 
periods  can  have  produced  this  modification ;  but  the  most  char- 
acteristic pearl ites  and  obsidians  have,  of  course,  been  formed  in 
the  newest  period  of  the  trachytic  eruption. 

In  such  regions,  where  after  the  outflow  of  biotite  orth.  trachyte 
no  new  eruptions  ensued,  no  rhyolite  is  to  be  found ;  the  biotite 
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orth.  trachyte  occurs  in  its  normal  porphyritic,  syenitic  or  granitic 
state. 

On  the  map  the  greenstone-trachyte  (propylite)  and  the  rhyo- 
lite,  as  important  habitus-characters,  are  to  be  signalized  by  a 
secondary  mark  on  the  respective  trachytes. 

The  chronological  order  has  been  established  by  means  of  the 
sedimentary  formations  formed  wholly  or  partly  by  trachytic 
ejections,  aided  by  the  brc«iking  of  younger  trachytic  masses 
through  older  ones,  in  which  case  in  the  region  of  contact  the 
minerals  of  two  different  t>'pes  may  be  foundiningled. 

The  trachytic  types  as  enumerated  according  to  their  order  of 
basicity,  exhibit  at  the  same  time  also  the  chronological  scries  of 
the  eruptions.  The  limits  of  time  for  the  trachytic  formation  in 
Hungary  are  the  following: 

1.  The  eruption  of  the  augite-anorthite  trachyte  took  place  in  the 

Upper  Miocene  (Sarmatische  Stufe). 

2.  The  biotite-amphibole  labratlorile  trachyte  corresponds  to  the 

Middle  Miocene  (Mediterranean  Stufe). 

3.  The  biotite-andesite  (oligocla-^e;  trachyte  appeared  during  the 

Lower  Miocene. 

4.  The  biotite  orthoclase  trachyte  is  the  product  of  the  beginning 

of  the  trachytic  cyclus  of  eruption  during  the  Up|)er  Kocene. 

For  the  field-geologist,  who  visits  a  country'  for  the  first  time, 
such  a  detailed  classification  is  of  course  impossible;  he  must  be 
contented  with  a  general  one,  but  one  which  should  still  be  in  ac- 
cordance with  the  former.  He  may  arrive  at  that  by  means  of 
some  microscopical  minerals,  some  habitus  properties,  aided  in 
many  cases  even  by  panoramic  characters  of  the  single  trachytic 
types,  all  that  being  taken  into  consideration  not  only  on  the 
eruptive  rocks  themselves,  but  also  on  the  sediments  containing 
trachytic  fragments. 

Two  classes  are  easily  distinguished :  the  augite-trachyte  and 
the  biotite-amphibole  trachyte  ;  the  former  is  the  younger,  the  lat- 
ter the  older.  Since  the  time  of  Beudant,  the  "  trachyte  micasse 
amphibolique  "  has  maintained  itself  and  is  well  characterized  by 
the  microscopiciil  minerals  mentioned. 

With  the  aid  of  rhyolites  three  classes  can  be  established  : 
the  oldest  trachyte  being  the  biotite  orthoclase  (quartz)  trachyte. 
The  presence  of  pearlite  and  other  glassy  modifications  involves 
two  distinct  types  of  trachytes;  the  rhyolite  is  the  transformation 
of  the  older  acid  type  by  a  younger  one  of  a  more  basic  felds[)ar, 
which  remains  in  some  cases  concealed  under  the  cover  of  the 
rhyolite,  while  in  other  instances  it  breaks  through  it.  On  the 
line  of  contact  the  highest  degree  of  rhyolithism  is  perceptible, 
while  with  the  increasing  distance  the  normal  state  is  more  and 
more  preserved. 

The  general  features  of  these  three  classes  are  so  prominent, 
that  once  acquainted  with  them,  they  are  to  be  discovered  ever>'- 
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where,  notwithstanding  the  varieties,  which  are  indeed  number- 
less, but  which  do  not  exercise  any  influence  on  the  fixed  charac- 
ters needed  for  the  above  classification. 

The  order  of  eruptions  is  the  same  not  only  in  Hungary,  but 
down  southward  as  far  as  to  the  region  of  the  active  volcanoes  of 
Italy  and  Greece.  Velain  has  found  it  so  on  the  isle  of  Reunion ; 
Professor  Hcddlc  Forster  informs  me,  that  in  the  Tertiary  volca- 
nos  of  the  Hebrides  the  first  out-flow  is  a  granitic  rock  with  ortho- 
clasc,  the  second  an^ugitic  rock  with  labradorite,  the  third  amyg- 
daloids  and  basalt  with  labradorite.  The  admirable  work  just 
issued,  "Santorin  ct  ses  eruptions,'*  by  Fouque,  confirms  this 
order  also  for  that  volcanic  island  ;  the  amphibol-labradoritc,  more 
acid  rocks  are  older,  the  augite  labradorite-anorthite  more  basic 
rocks  younger. 

There  is  no  doubt,  that  the  trachytes  of  the  Rocky  Mountains 
will  follow  the  same  law ;  but  as  regards  the  limits  of  time,  the 
cyclus  of  eruption  may  exhibit  a  difference  in  the  relative  age. 
It  could  have  begun  sooner  in  one  country',  and  later  in  another, 
corresponding  to  distinct  volcanic  basins,  formed  in  different  times. 
As  regards  the  cyclus  of  trachytic  eruptions  in  Hungary,  and  in 
the  western  part  of  the  United  States,  there  are  many  indications 
that  lead  me  to  adopt  the  opinion  that  our  cyclus  antedates  yours. 

In  order  to  enable  us  to  pursue  more  extensive  comparative 
studies,  descriptions  are  not  sufficient;  the  objects  must  be  seen 
too,  at  least  samples  of  rocks  should  be  at  our  disposal.  You  are 
very  generous  and  liberal,  whenever  the  interests  of  science  are  in 
question ;  may  I  ask  you  to  let  me  have  some  of  your  duplicates 
of  typical  rocks. 

We  have  in  Hungary  a  beautiful  series  of  pliocene,  miocene 
and  eocene  rocks,  and  so  the  age  of  eruptions  can  be  well  settled. 
Your  scries  seems  far  from  being  so  clear,  and  so  complete,  the 
connection  between  the  trachytic  series  and  the  sedimentary  for- 
mations is  consequently  not  so  evident. 

I  should  like  very  much  to  have  samples  of  your  marine  clays 
and  sands  of  miocene  and  eocene  also.  Professor  Hantken,  the  di- 
rector of  the  Hungarian  Geological  Institut  at  Budap)est,  is  the  spe- 
cialist for  the  nummulites,  orbitoides  and  Fornminifera  generally. 
It  would  be  very  good  for  science,  if  he  could  have  an  opportunity 
to  make  comparative  investigations ;  while  on  the  other  hand,  I 
.could  ascertain  whether  traces  of  volcanic  sand  are  contained  in 
them. — Dr.  Joseph  Szabb,  Prof,  of  Min.  and  Geology  in  the  Uni- 
versity of  Budapest,     {Extract  fro  jn  a  letter  to  Prof  Hay  den) 

New  Jurassic  Dinosauria. — A  second  species  oi  Camarasaurus ^ 
from  the  Jurassic  of  Colorado,  is  indicated  by  three  cervical  ver- 
tebrcX,  and  probably  by  other  remains  in  my  collection.  The 
dimensions  of  these  specimens  are  a  little  less  than  that  of  the 
largest  neck  vertebrae  of  the  Camarasaurns  supremus^  but  the 
average  length  is  not  very  different.     The  proportions  are  charac- 
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tcristtc.  The  centrum  is  little  dcpresscil,  the  vertical  and  trans- 
verse diameters  of  ihc  cup  being  nearly  equal.  The  form  is  thus 
m'jch  more  slemler  than  in  the  C.  supreinus,  indicating;  a  neck 
somewhat  like  that  of  ihc  Jrionrc/us  or  Cluioiiiiiie. 

The  parapophy<k^s  descend  backwards  and  downwards  from  the 
edge  of  the  anterior  ball ;  they  arc  much  shorter  than  the  dia- 
popliyscs,  which  aredccurvod.  The  side  of  the  centrum  and  co<")S- 
sifiod  base  of  the  neural  arcli  arc  excavated  by  a  large  fossa,  which 
is  somewhat  subdivided.  A  smaller  fossa  is  in  front  of  it  above 
the  parapophysis.  Still  another  divides  the  posterior  base  of  the 
neurapophysis,  on  each  side  of  tho  neural  arch.     The  posterior 
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zygapophyses  support  a  .strong  superior  crest,  and  their  superior 
cdge.t  converge  to  meet  at  an  angle  without  forming  a  neural 
spine  at  or  posterior  ti>  the  middle  of  the  length  of  the  neural 
arch,  as  is  the  case  in  Kf^iHUriits  tiwf/ix.is.  The  external  bases 
of  the  zygapophyses  are  excavated  deeply.  I.,ength  of  centrum 
m.  430;  vertical  diameter  of  cup,  .14O;  transverse   do.,   .160; 
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expanse  of  diapophysis,  .380 ;  of  posterior  zygapophyses,  .450 ; 
elevation  of  do.,  .250;  elevation  of  do.  with  crest,  .360.  The 
species  is  named  Camarasaurus  leptodirus. 

Bones  of  an  allied  species  recently  received  from  Colorado,  re- 
present a  most  gigantic  animal.  The  transverse  diameter  of  the 
cervical  vertebra  is  fifty-six  inches,  and  that  of  the  distal  end  of 
the  femur,  twenty- one  inches. 

A  species  of  the  carnivorous  Dinosaurian  genus  Hypsirhophus 
has  lately  been  received  from  another  locality,  which  adds  con- 
siderably to  our  knowledge  of  it.  Vertebrae,  limb  bones  and 
teeth  found  together,  confirm  the  correctness  of  my  supposition 
as  to  the  true  affinities  of  the  genus.^  The  animal  obtained  is 
about  the  size  of  the  Hadrosaiirus  fotdkeu  The  dorsal  vertebrae 
display  the  zygapophysial  mass  greatly  elevated  on  a  stem  which 
has  a  quadrate  section,  with  anterior  and  posterior  grooves. 
There  is  no  hyposphenal  articulation.  The  diapophyses  are  wider 
than  deep,  are  directed  obliquely  upwards  from  the  superior  mar- 
gins of  the  zygapophyses.  and  have  a  prominent  anterior  superior 
border  ;  the  neural  spine  is  short  and  compressed.  The  centrum 
is  amphiplatyan  and  moderately  compressed  at  the  middle.  The 
caudal  vertebrae  are  not  very  elongate,  and  have  a  compressed 
hexagonal  section.  The  chevron  facets  are  on  produced  bases. 
Many  of  the  teeth  are  less  compressed  than  usual  with  Megalo- 
sauroid  species,  and  have  two  denticulate  edges.  Length  of  dor- 
sal centrum  m.  .100;  vertical  diameter  of  do.,  .084;  transverse 
diameter  of  do.,  .073 ;  elevation  of  postzygapophyses  frofn  cen- 
trum, .122  ;  elevation  of  neural  spine  above  centrum,  .292  ;  length 
of  diapophyses  below,  .130;  length  of  a  caudal  centrum,  .048; 
depth  in  front  .050;  distal  width  of  femur,  .250.  I  name  this 
species  in  honor  of  my  friend  Professor  Seeley,  Hypsirhophus  see- 
leyanus, — E,  D,  Cope. 

GEOGRAPHY  AND  TRAVELS. » 

African  Exploration. — To  the  account  given  in  our  last  num- 
ber of  the  various  expeditions  engaged  in  explorations  on  the 
western  coast  of  Africa,  we  have  now  to  add  these  further  details. 
M.  le  Comte  de  Semellc  who  started  from  Fernando  Po  in  May, 
1878,  to  explore  the  upper  Niger  and  Benue,  returned  to  that  set- 
tlement on  February  13th,  last,  and  has  forwarded  an  account  of 
his  discoveries  to  Europe. 

M.  Soleillet  has  also  been  obliged  to  return  to  St.  Louis,  Senegal 
from  Scgo  on  the  Niger,  in  consequence  of  the  refusal  of  the 
Sultan  of  Sego  to  allow  him  to  pass  through  his  territory. 

The  Athenceum  (April  12,  1878)  gives  the  following  astronomi- 
cal observations  taken  by  M.  de  Brazza,  Okanda's  residence 
amongst  the  Bateke,  1°  34'  59"  S.,  11^  59'  48"  E.;  Obemba,  an 

'  This  journal,  Feb.  23,  1878  (March  number). 
»  Edited  by  Ellis  H.  Yarnall,  Philadelphia. 
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Apfuru  village.  i°  3i'40"S.;  deserted  spot.  0°  14'  N.,  12°  if 
30"  E.;  Nghimi.  1°  37'  56"  S.,  1 1°  23'  E.  The  places  are  in  the 
basin  of  the  Ogowe  with  the  exception  of  Obcniba  which  is  in 
that  of  the  Congo.  Four  rivers  crossed  between  1°  30'  S.  and  0° 
30'  X.  latitude  flow  eastward.  Obemba  is  on  the  Alima.  a  pow- 
erful river  which  was  navigated  down  to  12°  32'.  The  longitudes 
are  reckoned  from  Paris. 

Turning  now  to  the  eastern  coast  of  the  "  Dark  Continent," 
we  find  still  more  to  record  in  the  researches  and  enterprises 
undertaken  both  by  scientific  and  religious  societies.  A  survey 
is  being  made  by  the  Portuguese  for  a  railroad  from  the  Delagoa 
bay  to  the  Transvaal.  The  opening  of  the  road  from  Dar-es-Sa- 
laam  to  lake  Nyassa  is  progressing  favorably.  In  December  forty 
miles  of  the  route  had  been  traced  out  and  no  serious  difficulties 
encountered.  The  dreaded  tsetse-fly  does  not  prevail  in  this  re- 
gion and  bullocks  and  donkeys  were  employed  in  the  work.  Mr. 
Keith  Johnston  and  his  conifxinion  Mr.  Thomson  arrived  at  Zan- 
zibar on  the  5th  of  January.  During  a  short  detention  at  Aden 
the  latter  made  an  exploratory  trip  to  Somali-land  and  he  has  sent 
a  fxiper  to  the  Royal  Geographical  Society  containing  an  account 
of  the  region  and  its  inhabitants,  and  of  the  geology  and  physical 
geography  of  the  neighborhood.  Mr.  Johnston  has  engaged 
Chuma,  Livingstone's  favorite  attendant,  as  headman  in  the  jour- 
ney to  Nyassa.  Since  the  death  of  his  old  master.  Chuma  has 
had  much  experience  of  travel  in  the  country  east  of  Nyassa. 

For  recent  additions  to  our  knowledge  of  that  lake  and  its  sur- 
roundings we  are  indebted  to  reports  in  the  London  Academy, 
It  states  that  at  a  meeting  of  the  Society  of  Arts  a  paper  by  Mr. 
Cotterill  "  On  the  Opening  out  of  the  Districts  to  the  North  of 
Lake  Nyassa,"  was  read,  in  which  this  country,  walled  in. by  the 
great  Kondi  mountains — believed  to  be  more  than  12,000  feet 
high — is  spoken  of  as  among  the  most  beautiful  and  fertile  tracts 
in  Africa.  Only  among  the  Himalayas  is  scenery  found  at  all 
comparable  to  that  of  the  Kondi  country.  Mr.  Johnston  is  espec- 
ially instructed  to  examine  this  range  of  mountains  thoroughly, 
their  elevation,  extent,  the  [>asscs  through  them,  etc.  It  consti- 
tutes the  water-parting  of  the  Rufiji  and  Nyassa  systems.  The 
Academy  also  notices  a  paper  by  Dr.  James  Stewart,  read  before 
the  Royal  Geographical  Society,  "  On  the  Second  Circumnaviga- 
tion of  lake  Nyassa."  The  effect  of  this  more  recent  sur\'ey 
(made  September.  1877)  is  to  shift  the  |X)sition  of  the  lake  twenty- 
four  miles  further  west.  Gold  was  discovered  in  the  vicinity  of 
Mount  Waller  which  is  4,000  feet  above  the  level  of  the  lake. 
At  the  northern  extremity  of  the  lake  a  river  called  the  Rom- 
bushe  flowing  into  the  lake  was  discovered. 

It  is  now  possible  to  steam  over  the  350  miles  comprising  the 
length  of  the  Nyassa  in  forty  or  fifty  hours,  and,  excepting  a  gap 
about  seventy  miles  in  length  where  cataracts  intervene,  to  sail 
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from  the  London  docks  to  the  north  end  of  the  lake  by  way  of 
the  Zambesi  and  Shire  rivers. 

Accounts  of  the  progress  of  the  exploration  making  on  the 
western  side  of  the  Nyassa  by  the  Missionaries  from  Livingstonia 
down  to  October  30,  1878,  have  been  received  in  Scotland.  The 
party  left  Livingstonia  on  August  12,  1878,  and  journeying  first 
in  a  south-westerly  direction,  reached  a  mountain  plateau  some 
4500  or  5000  feet  above  the  sea-level.  They  then  traveled 
through  nn  open  country,  well  watered,  with  a  soil  composed  of 
disintegrated  granite.  Turning  northwards  they  struck  across 
the  river  Lintippe  westwards  and  traveled  for  some  time  through 
a  deserted  but  once  populous  country,  Finally  they  reached 
Chivere's  country,  which  is  open,  well  watered  and  populous,  but 
entirely  devoid  of  trees.  Reaching  the  coast  south  of  the  lake 
Chia  they  proceeded  north  along  the  coast  and  when  last  heard 
from  had  reached  Kuta  bay — Bandepe  on  Livingstone's  map. 

The  Nature  states  that  the  exact  position  of  Blantyre,  which 
lies  to  the  east  of  the  Murchison  Falls  on  the  Shire,  and  was 
never  before  accurately  ascertained,  has  been  found  to  be  S.  lat 
15°  45'  25"  and  K  long.  35°  14'  11". 

Ill  fortune  has  continued  to  attend  the  Belgian  African  Expe- 
dition. Lieut.  Wauthicr  died  of  dysentery  on  the  1 9th  of  Decem- 
ber last,  near  lake  Chaia,  a  small  body  of  water  some  eighty  miles 
south-east  of  Tabora  in  Unyanyenbe.  Dr.  Dutrieux  was  with 
him  at  his  death,  but  the  remaining  chief.  M.  Cambier,  when  last 
heard  from,  had  passed  Tabora  on  the  road  to  Moene,  M. 
Dutalis  has  arrived  at  Zanzibar  and  will  hereafter  command  the 
expedition.  Mr.  H.  M.  Stanley  accompanies  him  and  will  act  as 
guide  and  interpreter.  Capt.  Popelin  will  also  soon  leave  Bel- 
gium to  execute  the  plan  of  forming  a  chain  of  stations  across 
Central  Africa  from  Zanzibar  to  the  Loango  coast.  The  means 
for  this  important  undertaking  are  supplied  by  the  King  of  the 
Belgians. 

Another  Missionary  of  the  (English)  Church  Mission  to  the 
Victoria  Nyanza,  Mr.  Penrose,  has  met  with  a  violent  death  at  the 
hands  of  the  natives.  He  was  on  his  way  to  the  Nyanza  and  was 
attacked  and  murdered  at  nearly  the  same  time  as  the  death  of 
Lieut.  Wauthier  occurred  and  near  the  same  lake  Chaia.  It  is 
stated  that  the  attack  was  made  in  revenge  by  marauders  who 
had  been  previously  defeated  by  the  Abbe  Debaize  of  the  French 
Scientific  Expedition.  Letters  have  been  received  from  the  latter, 
in  Paris,  dated  October  17,  1878,  near  Tabora,  the  capital  of 
Unyamalzi.  He  had  so  far  been  most  successful,  having  accom- 
plished his  march  with  great  rapidity,  without  loss  either  in  men, 
supplies,  or  instruments,  and  was  in  perfect  health.  He  states 
that  the  power  of  the  Arabs  wanes  daily,  and  their  place  is  being 
taken  by  the  English.  The  power  of  the  Sultan  of  Zanzibar  is 
merely  nominal.     The  Sultan  reigns  but  the  English  Consul  gov- 
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cms.  Two  of  the  French  missionaries  from  Algeria  have  died, 
one  of  them  by  illness  and  the  other  having  been  killed  by  a  lion. 
I^*tters  down  to  October  17,  1878  have  been  received  by  the 
London  Missionar)'  Society  from  their  mission  at  Ujiji  on  lake 
Tanganyika.  The  death  from  apoplexy  of  the  leader  of  the 
party,  Rev.  Mr.  Thomson,  is  announced.  The  Arabs  report  the 
grass  in  the  Lukuga  (Cameron's  supposed  outlet  of  the  lake)  as 
having  been  swept  away  in  the  last  rainy  season  by  the  rising  of 
the  lake  waters.  They  say  it  is  now  an  out-flowing  river,  and  one 
of  them  had  gone  down  it  to  the  Kamolondo  (  ? )  lake. 

We  learn  from  the  Nature  that  a  German  Scientific  Ex{>cdition 
under  Herr  C.  Denhardt  has  recently  explored  the  course  of  the 
river  Dana  They  only  advanced  about  sixty  miles  into  the  in- 
terior. They  could  hear  nothing  of  Mount  Kinea,  and  it  is  proba- 
ble the  stream  does  not  take  its  rise  from  its  slopes  as  hitherto 
supposed. 

Mr.  Mackay  ofthe  English  Church  Missionary  Society  reached 
the  south-eastern  shores  of  the  Victoria  Nyanza  at  Kagei  in  July, 
1878.  Having  received  a  conciliatory  message  from  Lukongeh, 
chief  of  the  Ukerewe,  by  whom  his  colleagues,  Messrs.  Smith  and 
O'Neill  were  killed,  he  visited  him.  Lukongeh  stated  he  had  no 
quarrel  with  white  men  and  that  the  death  (^f  his  friends  was 
caused  by  their  interference  in  the  affairs  of  an  Arab.  On  his  re- 
turn to  Kagei  Mr.  Mackay  met  the  Rev.  Mr.  Wilson,  who  had 
crossed  over  from  Uganda  and  the  two  returned  together  to  King 
Mtesa's,  after  Mr.  Mackay  had  succeeded  in  putting  together  the 
sections  of  a  small  steamer  in  which  he  transportedacross  the 
lake  the  stores  of  machinery,  tools  and  useful  articles  sent  out  for 
the  instruction  of  the  natives.  The  British  Government  has  been 
informed  of  Mtesa's  intention  to  send  an  embassy  to  the  Queen. 
He  is  anxious  to  open  up  a  direct  road  from  the  Nyanza  to  the 
coast  through  the  Masai  country.  He  is  ready  to  welcome  Eng- 
lishmen, but  desires  no  more  dealings  with  the  Arabs,  and  is  very 
much  afraid  of  the  Egyptians.  Rumanika,  the  old  King  of  Kara- 
gwe  is  dead,  and  Mtesa  has  dispatched  an  army  to  secure  the 
throne  for  one  of  the  deceased  king's  sons. 

The  Missionaries  sent  out  by  the  Society  by  the  Nile  route  .ir- 
rived  at  Regiaf  above  Gondokoro  about  November  7th. 

At  a  conference  of  telegraph  engineers  and  others  held  at  the 
Royal  (ieographical  Society's  rooms  in  London,  on  the  6th  of 
January,  last,  a  report  was  adopted  recommending  a  route  for  an 
overland  telegraph  from  Khartum  to  Pretoria.  The  following  are 
the  sections  and  distances  on  this  route : 

Geographical  Miles. 

I.     Khartum  to  Gondokoro 645 

3.     Goodokovo  lo  Mle«i*s  capital yyo 

3.  Mtesa*!»  to  south  side  of  I^ke  Victoria joo 

4.  Lake  Victoria  to  Tnyanyembe 13° 

5.  Uayanyembe  to  BagomDyo yjo 
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Geographical  Miles. 
5  a,  Bagomoyo  to  2^nzibar. I 35 

6.  Bagomoyo  to  north  of  Lake  Nyassa 290 

7.  Down  I^ke  Nyassa  to  Livingstonia 300 

8.  Livingstonia  to  Tcte 145 

9.  Tete  10  Pretoria Sao 

3335 
To  which  must  be  added  for  deviations,  say  about  one-fifth,  viz : 667 

Making  in  all 4002 

The  practicability  of  making  and  keeping  open  such  a  line  is  as- 
serted by  Capt.  Cameron,  Mr.  H.  M.  Stanley,  Mr.  Ziegler.  Di- 
rector of  the  London  and  Red  Sea  Coast  Telegraphs,  Sir.  F. 
Goldsmid,  of  the  overland  Indian  Telegraph,  and  others.  Mean- 
while the  British  Government  has  decided  to  lay  a  cable  from 
Aden  to  Zanzibar,  thence  to  Port  Natal  via  Mozambique  and 
Delagoa  bay.  Madagascar  and  the  Mauritius  may  also  be  con- 
nected with  this  line. 

MICROSCOPY.  1 

American  Society  of  Microscopists. — This  Society,  which 
was  the  outgrowth  of  the  Microscopical  Congress  at  Indianapo- 
lis, last  summer,  is  making  arrangements  to  meet  at  Buffalo  on 
Tuesday  morning,  August  19th,  with  the  probability  that  its  ses- 
sions will  continue  until  Friday  night  the  22d.  This  will  leave 
ample  time  for  those  who  wish  to  attend  also  the  meeting  of  the 
American  Association  for  the  Advancement  of  Science,  at  Sara- 
toga, on  the  27th  of  the  same  month.  The  people  of  Buffalo 
have  organized  a  local  committee,  with  sub-committees  on  finance, 
on  transportation,  on  accommodations  and  rooms,  on  entertain- 
ments, and  on  microscopical  soiree.  The  place  for  headquarters 
of  the  Society,  and  for  holding  the  meetings,  has  not  yet  been 
finally  decided  upon,  but  will  soon  be  announced.  Arrangements 
are  being  made  with  great  care  and  consideration,  and  those  who 
remember  the  superb  reception  given  in  that  city  to  the  A.  A. 
A.  S.  a  few  years  ago,  will  need  no  assurance  that  the  meeting 
will  be  made  pleasant  as  well  as  profitable. 

National  Committee  on  Micrometry. — This  committee,  in 
the  formation  of  which  most  of  the  active  microscopical  societies 
of  the  country  have  taken  part,  has  been  organized  with  the  fol- 
lowing officers  and  members :  F.  A.  P.  Barnard,  LL.D.,  president 
of  Columbia  College,  N.  Y.  city,  chairman ;  R.  H.  Ward,  M.D., 
Troy,  N.Y.,  secretary;  George  E.  Fell,  C.E.,  Buffalo,  N.Y.;. Henry 
Jameson,  M.D.,  Indianapolis,  Indiana;  Prof  S.  A.  Lattimore, 
Rochester,  N.Y. ;  Prof  Edward  W.  Morley,  Hudson,  Ohio ;  Jos- 
eph G.  Richardson,  M.D.,  Philadelphia,  Pa.;  Prof.  Stephen  P. 
Sharpies,  Boston,  Mass.;  Prof  H.  L.  Smith,  Geneva,  N.Y.;  Prof. 
Albert  H.  Tuttle,  Columbus,  Ohio ;  J.  J.  Woodward,  M.D.,  Wash- 

1  This  department  is  edited  by  Dr.  R.  H.  Ward,  Troy,  N.  Y. 
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ington,  D.C. ;  Lester  Curtis,  M.  D.,  Chicago,  111.;  the  San  Fran- 
cisco society  is  represented  on  the  committee,  though  not  yet 
by  a  western  man.  Tlie  committee  is  already  engaged  in  discus- 
sion of  the  large  number  of  reports  and  letters  that  have  been  re- 
ceived on  the  subject. 

Lead  Cells. — Cells  may  be  made  readily,  and  at  small  ex- 
pense, from  the  thin  sheets  of  lead  with  which  tea  boxes  are 
ordinarily  lined.  This  material  may  be  obtained  from  any  grocer, 
and  is  prepared  expeditiously  by  the  following  method:  It  should 
be  smoothed  by  rubbing  and  slightly  moistened  with  water,  so 
that  when  placed  upon  a  turn  table  it  will  adhere  sufficiently  to 
be  marked  with  a  lead  pencil.  Using  thin  glass  covers  as  patterns 
concentric  rings  may  be  traced  and  then  removed  by  means  of  the 
sharp  point  of  a  penknife.  The  rings  thus  formed  may  be  fixed 
upon  the  slide  with  cement,  and  the  depth  of  the  cell  increased 
by  placing  several  of  these  upon  each  other,  allowing  a  sufficient 
interval  for  partial  drying.  Shallow  cells  in  particular  are  formed 
with  the  greatest  ease  by  this  method,  and  they  seem  to  be  dura- 
ble.— M.  A,  Veeder,  Lyons,  N,  K 

[Cells  of  paper  or  cardboard  are  made  with  great  success  in  the 
same  way,  on  the  modern  turntables.  Tin  or  lead  cells  are  gen- 
erally attached  to  the  slide  with  Kill's  cement  or  shellac  varnish. 
—Ed] 

:o: 

SCIENTIFIC  NEWS. 

—  The  National  Academy  of  Sciences,  held  its  spring  session 
in  Washington,  commencing  April  15th.  A  number  of  impo4'- 
tant  papers  were  read,  and  election  for  officers  was  held.  This  re- 
sulted in  the  election  of  Prof  Wm.  B.  Rogers,  of  Boston,  as  presi- 
dent, and  Prof  O.  C.  Marsh  as  vice-president;  Prof  J,  H.  C.  Coffin, 
home  secretary;  Prof  F.  A.  P.  Barnard,  foreign  secretary;  Fair- 
man  Rogers,  treasurer;  Professors  Baird,  Agassiz,  Newcomb,  W. 
Gibbs  and  A.  Hall,  and  General  M.  C.  Meigs,  members  of  council. 
The  new  members  of  the  Academy  elected  at  this  meeting  are 
Prof  Cleveland  Abbe,  distinguished  for  his  researches  in  meteor- 
ology; Prof  J.  W.  Farlow,  botanist,  of  Harvard  University;  Dr. 
Horatio  C.  Wood,  of  Philadelphia,  prominent  in  biology ;  and 
Prof  J.  Willard  Gibbs,  of  New  Haven,  a  student  of  mathematical 
physics.  The  following  are  among  the  papers  read  :  S.  H.  Scudder, 
The  Palaeozoic  cockroaches;  S.  Weir  Mitchell,  The  relations  of 
neuralgic  pains  to  storms  and  to  the  earth's  magnetism ;  Joseph 
LeConte,  On  the  extinct  volcanoes  about  Lake  Mono,  and  their 
relations  to  the  glacial  drift ;  E.  D.  Cope,  On  the  extinct  sjKxies 
of  the  rhinoceros  and  allied  forms,  of  North  America;  E.  W.  Hil- 
gard.  The  loess  of  the  Mississippi  and  the  arolian  hypothesis ;  G. 
K.  Gilbert,  On  the  stability  and  instability  of  drainage  lines ;  C.  V. 
Riley,  The  hybernations  and  migrations  of  Alctia  argillacea  (the 
parent  of  the  cotton  worm) ;  A.  Agassiz,  Report  on  dredgings  in 
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the  Cambean  sea  by  the  U.  S.  Coast  Survey  steamer  Blake,  Com- 
mander John  R.  Bartlctte,  U.S.  Navy,  commanding;  G.J.  Brush, 
On  a  mineral  locahty  in  Fairfield  county,  Connecticut;  J.  S.  New- 
berry, On  the  great  silver  deposits  recently  discovered  in  Colo- 
rado, Utah  and  Nevada. 

:o: 

PROCEEDINGS  OF  SCIENTIFIC  SOCIETIES. 

Proceedings  of  the  Academy  of  Natural  Sciences  of 
Philadelphia,  Feb.  11. — The  President,  Dr.  Ruschenberger 
read  an  extract  from  a  letter  from  Dr.  Siegfried,  U.S.N.,  descrip- 
tive of  the  aborigines  of  the  island  of  Hotel  Tobago.  Rev.  H.  C. 
McCook  gave  an  account  of  his  studies  upon  the  habits  of  leaf- 
cutting  ants  of  Texas. 

Feb.  18. — The  President  in  the  Chair.  A  paper  entitled,  On  the 
structure  of  the  Chimpanzee,  by  Dr.  H.  C.  Chapman  was  pre- 
sented for  publication.  Dr.  Leidy  exhibited  some  specimens  of 
Bothriocephalus  latus  which  |had  been  obtained  from  a  Swedish 
woman,  this  tape-worm  appeared  to  be  very  rare  in  this  country, 
being  the  first  he  had  ever  seen.  Dr.  Leidy  also  gave  the  results 
of  his  examination  of  the  second  chimpanzee,  which  recently  died 
at  the  Zoological  Garden,  stating  that  in  this  specimen  the  cere- 
brum fairly  covered  the  cerebellum ;  longitudinal  valvulce  conni- 
ventes  were  found  in  the  middle  of  the  small  intestine,  and  forty- 
five  Pcyer's  patches  were  counted.  The  development  of  the 
laryngeal  pouch  was  also  considered. 

New  York  Academy  of  Sciences,  April  7.  —  Prof.  J.  S. 
Newberry  read  a  paper  on  the  occurrence  of  gold  with  the  silver 
ores  of  Nevada. 

April  21.  —  Prof.  Arnold  Guyot  presented  a  paper  on  the 
topography  of  the  Catskills. 

April  28. — Prof.  J.  S.  Newberry  remarked  on  the  devices  em- 
ployed in  nature  for  the  distribution  of  the  seeds  of  plants. 

Boston  Society  of  Natural  History,  April  16.  —  Dr.  S. 
Kneeland  spoke  on  the  mineralized  phosphatic  guanos  of  the 
Pacific  islands. 

:o: 

SELECTED  ARTICLES  IN  SCIENTIFIC  SERIALS. 

Quarterly  Journal  of  Microscopical  Science. — April.  Ob- 
servations on  the  structure  of  cells  and  nuclei,  by  E.  Klein.  On 
the  apical  and  oral  systems  of  the  Echinodermata,  by  P.  H.  Car- 
penter. The  development  of  the  earth-worm,  by  N.  Kleinen- 
berg  (shows  that  the  brain  is  formed  independently  of  the  ventral 
nervous  cord,  and  criticises  Semper's  views  as  to  the  derivation 
of  the  nervous  system  of  vertebrates  from  that  of  worms).  The 
Nematoid  Haematozoa  of  man,  by  T.  R.  Lewis  (confirms  Man- 
son's  discovery  of  the  migration  of  a  human  hacmatozoon  from 
the  blood  of  a  mosquito,  and  records  the  life-history  of  the 
Filaria  sanguinis-hominis). 
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FORM    OF   SEEDS   AS   A    FACTOR    IN    NATURAL 

SELECTION    IN    PLANTS. 

BY  ROBERT  K.  C.  STEARNS. 

THE  present  aspect  of  the  fields  in  the  immediate  neighbor- 
hood of  the  south  grounds  of  the  University  of  California,  at 
Berkeley,  when  compared  with  their  general  appearance  five  years 
ago,  when  the  flora  of  the  locality  was  first  noticed  by  me,  exhib- 
its a  marked  contrast ;  and  though  during  this  time  the  vary- 
ing character  of  the  vegetation  from  year  to  year  attracted  my 
attention,  the  altered  physiognomy  of  the  fields  particularly 
impressed  me  this  past  season,  and  curiosity  has  led  me  to  seek 
for  the  causes  which  have  produced  what  may  be  regarded  as  a 
most  striking  change. 

The  complexity  of  questions  of  this  kind  is  increased,  not  only 
through  the  simpler  factors  involved,  some  of  which  are  given 
below,  but  by  the  sequence  of  relationship  of  such  factors  to  each 
other,  which  it  is  diflScult  to  detect. 

The  climatology  of  the  seasons  during  which  such  changes 
have  been  progressing ; — the  tillage  of  proximate  lands,  and  the 
introduction  of  new  plants,  or  of  plants  new  to  a  locality,  through 
this  agency  or  by  other  artificial  means  more  or  less  direct,  which 
follow  the  settlement  of  a  region; — other  changes  which  follow 
through  neglect  of  tillage,  as  where  the  cultivation  of  farm- 
ing lands  is  abandoned,  as  is  generally  the  case  where  such  lands 
are  divided  and  cut  into  small  parcels  for  village  or  town  plats  or 
lots ; — these  are  a  few  of  the  more  conspicuous  agencies  which 
produce  changes  of  the  kind  mentioned  herein,  in  the  local  flora 
of  such  neighborhoods.     Again,  the  time  required  for  the  growth 
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of  a  plant,  from  the  sprouting  of  the  seed  to  maturity,  differs 
greatly  in  different  plants,  and  the  seeds  of  some  plants  germinate 
in  much  less  time  than  the  seeds  of  others.  From  this  cause 
the  aspect  of  the  fields  changes  during  the  same  season ;  those 
plants  whose  seeds  start  quickly  and  attain  maturity  in  the  shortest 
time,  dominate  for  awhile  and  give  one  aspect  to  the  fields  in  the 
first  part  of  the  season,  and  those  plants  whose  seeds  sprout  slowly 
only  reach  maturity  after  the  earlier  have  passed  their  prime  or 
died,  then  dominate^  and  later  in  the  season  give  to  the  fields  a 
a  different  complexion  or  appearance. 

The  occurrence  of  these  changes  and  the  domination  of  this  or 
that  plant  inside  of  or  within  the  number  of  plants  which  form 
the  flora  of  a  certain  region,  may  be  conspicuously  modified,  in 
one  year  or  season  as  compared  with  another,  by  the  character  of 
the  season  as  previously  referred  to.  As  some  plants  thrive  best 
with  only  a  moderate  supply  of  moisture,  and  are  dwarfed, 
decreased  in  number  of  individuals  or  suppressed  by  the  "  drown- 
ing" of  the  seeds  as  the  farmers  call  it,  through  excess  of  "  wet" 
— so  the  latter  might  be  highly  favorable  to  the  germination  of 
the  seeds  and  earlier  development  of  the  plants  of  some  other 
species,  which  in  normal  or  ordinary  seasons  would  appear 
much  later.^ 

The  effect  of  only  one  such  season  might  extend  through 
several  seasons,  and  materially  modify  the  landscape  features  in 
its  annual  plants  for  a  period  of  many  years. 

Without  further  enlarging  in  this^  direction  on  certain  points 
which  have  been  referred  to,  as  they  cannot  properly  be  passed 
unnoticed,  attention  is  called  to  another  class  of  factors,  not 
generally  recognized,  but  of  sufficient  importance  not  to  admit  of 
exclusion,  wherein  natural  selection  is  illustrated  as  performing 
its  part  in  a  different  way. 

The  domination  of  "  the  fittest,"  the  character  of  a  season  con- 

^  Thus  Madia  sativa,  popularly  or  unpopularly  known  as  **  tar-weed','*  and  obnox- 
ious to  pedestrians  on  account  of  its  gummy  exudation  which  injures  clothing,  though 
inconspicuous  in  early  summer,  later  in  the  season  becomes  a  prominent  plant. 

'  In  considering  this  point  the  frequently  recurring  discussion  of  what  may  be 
entitled  *<  Cheat  vs.  Wheat,"  is  brought  to  mind ;  some  farmers  contending  that  in 
seasons  of  unusual  <*  wet"  the  wheat  turns  to  cheat;  others  that  the  cheat,  which  in 
ordinary  seasons  is  kept  back,  suppressed  by  the  wheat  (which  makes  the  earliest 
start  and  quickest  after  growth,  therefore  maturing  first),  in  unusually  wet  seasons 
gets  the  start  of  the  wheat  and  dominates  the  field  for  that  season.  (Cheat  is  the 
local  or  vulgar  name  for  Lolium  UmuUntum,) 


1^79-3  '^  Natural  Selection  in  Plants,  413 

sidered,  has  been  inferentially  if  not  directly  shown,  where  the 
efiect  of  an  unusually  wet  season  is  referred  to ;  so  certain  plants 
which  now  dominate  in  my  immediate  neighborhood  illustrate 
how  natural  selection  has  assisted,  to  say  the  least,  in  producing 
the  change  in  the  open  fields  near  my  residence  in  Berkeley, 
through  the  advantage  which  one  form  of  seed  has  over  seeds  of 
a  difierent  form.  And  this  aside  from  its  interest  to  the  scientific 
observer,  is  of  special  interest  to  the  farmer,  for  it  enters  into  the 
economics  of  his  business,  as  may  be  seen  further  on. 

Only  a  few  years  ago  the  entire  region  hereabout,  from  the  hills 
to  the  shore  of  the  bay,  was  either  farmed  or  used  for  pasturage. 
Where  not  tilled,  over  large  portions  of  this  area,  the  wild  mus- 
tard {Brassica  nigra)  abounded,  and  was  regarded  by  the  farmers 
as  a  pest;  it  grew  and  thrived  nearly  everywhere,  and  often 
attained  a  height  sufficient  "  to  hide  all  of  a  standing  horse  but 
his  head."  During  later  years  the  mustard  has  surrendered  a 
part  of  the  field  to  an  (introduced?)  turnip  and  radish,  plants  of 
the  same  order,  with  smooth  seeds,  and  all  three  of  these  have 
been  giving  way,  gradually  yielding  to  other  plants,  native  and 
introduced. 

The  mustard  may,  in  some  localities,  regain  in  part  its  lost 
supremacy,  through  the  assistance  of  man,  as  the  seed  within  a  few 
3rears  has  become  of  economic  importance,  and  is  now  prepared 
fior  culinary  purposes,  and  is  also  on  the  list  of  products  in  the 
export  trade  of  the  State.* 

The  principal  plants  within  the  more  limited  area  first  men- 
tkmed  in  this  paper,  to  which  these  smooth-seeded  Crttcifcnc  have 
been  gradually  yielding,  have  seeds  of  a  different  form.  One  of 
these  is  the  Alfillarilla,  or  "  filaree,"  by  which  name  it  is  more 
generally  known,  a  plant  which  is  closely  related  to  the  gerani- 
ums, if  we  may  judge  from  analogies  of  form  in  leaf  and  flower, 
structure  of  seed  receptacle  and  shape  of  seeds.  This  alfillarilla, 
as  it  is  called  by  the  Spanish  Californians,  is  an  Erodium,  and  two 
qpecies  grow  here,  namely,  E,  cicutarium  and  E.  moschatum? 

*  In  1875,  1013  centals,  ralued  at  ^4849;  1876,  5458  centals,  valaed  at  $18,314  ; 
1877,  506$  centals,  valued  at  515^12,  and  in  1878,  7552  centals,  valued  at  $21,689, 
were  exported  to  foreign  countries,  making  a  total  for  the  four  years  of  19,088  cen- 
tab  of  the  value  of  $60,264. 

'  CAtle  eat  these  readily  and  appear  to  be  fond  of  them,  but  the  latter  species  espe- 
cudly  it  not  a  desirable  plant  for  milch  cows,  as  it  gives  a  disagreeable  odor  and 
taste  to  the  milk. 
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This  genus  is  a  form  of  "  cranesbill,"  and  as  will  be  seen  by 
Fig.  I,  and  its  gynaecium,  Fig.  2,  is  somewhat  like  that  of  Ger- 
anium  maculatutn^  as  figured  in  Gray. 


Crane's  bill  (Erodium)  or  Alfillarilla.     From  nature. 

The  latter  figure,  with  the  sepals  removed,  shows  the  ovaries 
with  their  slender  bearded^  styles  or  awns  (Figs.  3  and  4  enlarged) 
in  situ,  cohering  to  the  elongated  axis  of  the  receptacle. 

It  will  be  observed  upon  examination  that  the  ovaries  are  in 
fact  a  barb-shaped  sheath  enclosing  the  seed,  the  surface  of  which 
is  covered  with  short  stiff  hairs  or  small  bristle-like  spines  visible  to 
the  unaided  eye,  but  of  course  more  conspicuous  through  a  com- 
mon lens.  The  tip  of  the  barb  is  also  peculiarly  pointed  and 
curved  ;  produced  from  the  upper  end  of  the  ovary  (that  opposite 
to  the  tip)  is  a  thread-like  process  or  style  an  inch  or  more  in 
length,  varying  in  different  specimens,  so  that  the  ovary  as  a 
whole  may  be  compared  to  a  tiny  arrow,  which  it  much 
resembles. 

Now  if  we  examine  an'  unripe  specimen  before  the  sepals  have 
separated  from  it  (Fig.  i),  we  shall  find  four  to  five  of  these  minia- 
ture arrows  (carpels)  side  by  side,  closely  fitting  together,  being 
snugly  packed  around  the  prolonged  central  axis  of  the  gynae- 
cium, the  base  of  which  is  sufficiently  expanded  or  swollen  to 
receive  the  tips. 

After  the  blossom  has    withered  and   the   ripening    process 

^  It  is  presumable  that  the  Spanish  name  AlfiUarUla  was  suggested  by  these  deli- 
cate filaments. 
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advances,  it  will  be  found  that  the  arrows  (ovaries)  in  these  little 
bundles^  or  quivers,  if  it  be  allowable  to  so  name  them,  exhibit  a 
tendency  to  separate  from  the  central  stalk  or  axis  of  the  recepta- 
cle, first  curling  upwards  and  finally  falling  off,  or  are  blown  out 
and  distributed  by  the  wind. 

As  soon  as  the  ovaries  are  detached  as  above,  their  styles  com- 
mence twisting  (see  Figs.  5,  6  and  7),  and  the  delicate  threads,  as 
seen  upon  and  along  the  slender  shaft  or  style,  are  consequently 
thrown  out  at  increased  angle  (sometimes  at  a  nearly  right  angle), 
so  that  the  entire  ovary  now  presents  somewhat  the  appearance 
of  the  skeleton  or  frame,  as  it  were,  of  a  parachute,  which  after  a 
breeze  has  passed  and  the  air  is  calm,  causes  it  to  descend  verti- 
cally, barb  downward,  so  that  the  tip  first  touches  the  ground  ; 
the  end  of  the  tip  is  also  barbed,  so  that  if  the  soil  at  the  spot 
where  it  alights  is  at  all  loose,  it  holds  on.  If  the  weather  is  dry 
the  style  or  awn  becomes  still  dryer,  which  causes  it  to  twist  still 
more»  and  the  torsion  caused  by  increased  desiccation,  turn&  it 
deeper  and  deeper;  while  if  the  atmosphere  becomes  damp  or  a 
rain  occurs  sufficient  to  moisten  the  slender  style,  though  but 
little  moisture  is  required  to  relax  the  torsion,  the  bite  or  grip 
previously  made  is  not  lost,  because  with  the  softening  of  the 
style  the  barb  or  ovary  is  not  twisted  out ;  whatever  hold  has 
been  gained  is  retained,  and  the  torsion  renewed  with  recurring 
desiccation,  and  so  the  process  of  planting  goes  on. 

The  small  bristles  on  the  surface  of  the  ovary  or  sheath  are  set 
obliquely  upwards  to  the  axial  length  and  assist  in  the  process  of 
planting.  It  will  be  seen  that  every  alternation  of  atmospheric 
conditions,  characterized  by  positive  moisture  or  dryness,  assists 
in  the  operation.* 

The  luxuriant  growth  of  the  cultivated  geraniums  in  California 
is  well  known.  In  and  around  Berkeley  nearly  cver>'  yard  has 
many  plants  of  one  or  more  varieties.  On  my  premises  are 
numerous  vigorous  plants  of  large  size  and  of  many  varieties, 
including  Pelargoniums. 

^  This  is  easily  illustrated  hj  the  following  simple  ex{>eninent :  Take  a  tumbler 
and  fill  ic  with  sand ;  select  specimens  of  the  f;yna*cia  or  recei>tacles  which  are 
beginning  to  turn  brown  or  approaching  ripeness,  that  is  while  the  seeds  complete 
with  barb  and  shaft  are  straight ;  place  the  barb  sufficiently  deep  into  the  sand  so  that 
iu  tip  k  fairly  set;  it  will  soon  be  noticed  as  the  ripening  progresses,  or  as  the  awn 
or  shaft  begins  to  dry  that  it  also  begins  to  curl  or  twist,  and  that  in  curling  it  buries 
the  barbed  ovary  deeper  and  deeper,  as  turning  a  corkscrew  carries  the  same  dce{)er 
and  deeper  into  a  cork. 
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The  question  naturally  occurred,  why  have  not  these  orna- 
mental forms  which  have  the  great  advantage  over  their  wild 
relatives  of  the  protection  and  fostering  care  of  man,  spread  like 
the  unprotected  Erodium  and  divided  the  field  with  it  or  Axxytxi  it 
out?  The  seeds  are  not  infertile,  for  under  the  shade  of  the 
sturdy  plants  which  produce  them,  protected  during  the  hot  dry 
summers  by  the  leaves  which  fall  from  the  parent  plant  and  make 
the  thin  mulch  which  covers  them,  with  infrequent  and  slight 
sprinkling  during  the  long  rainless  season,  hundreds  of  young 
plants  may  be  seen  in  the  fall  which  have  sprung  from  the  loose 
and  slightly  moistened  soil  and  acquired  their  second  pair  of 
leaves.  The  carpels  are  of  the  same  form  as  those  in  Erodium ; 
few  persons  could  detect  any  difference,  and  the  awn  or  style 
twist  in  the  same  way.  Upon  critical  examination,  however,  it 
was  found  that  the  tip  (insertion  point)  of  the  carpel  was  covered 
with  soft  silken  hairs  instead  of  rigid  bristles^  too  soft  to  act  as 
barbs,  and  the  insertion  point  is  neither  as  sharp  or  stiff  nor  curved 
the  same  as  in  Erodium. 

The  seeds  of  all  of  these  foreign  forms  which  have  been  exam- 
ined by  me  in  this  connection,  are  apparently  dependent  for  dis- 
tribution chiefly  on  the  winds,  for  the  delicate  filaments  along  the 
style  if  not  longer  are  more  numerous  than  in  Erodium,  so  that 
when  the  twist  or  torsion  has  occurred,  they  present  a  form  well 
adapted  for  distribution  by  flight. 

Darwin  has  noticed  the  advantage  which  winged  seeds  have  in 
this  respect,  as  well  as  those  plants  whose  seed  cups  or  receptacles 
have  a  rough  exterior,  which  get  caught  in  the  hair  or  fleece  of 
animals  and  are  thereby  transported  from  place  to  place.  In  this 
way  also  the  seeds  of  the  geraniums  have  some  advantage,  but  as 
compared  with  those  of  Erodium,  so  far  as  planting  by  natural 
methods  is  considered,  the  advantage  is  conspicuously  in  favor  of 
the  latter. 

I  do  not  know  how  it  is  with  the  cultivated  varieties  referred 
to  in  their  native  country,  neither  can  I  assert  how  it  might  be 
with  our  Erodium  forms  if  transplanted  to  another  region ;  a  dif- 
ferent environment  might  induce  a  gradual  modification  in  those 
peculiarities  which  in  the  environment  of  Berkeley  are  important 
factors  in  their  propagation  and  the  extension  of  their  geograi 
cal  domain.  It  is  not  difficult  for  a  person  who  i*' 
the  cultivation  of  plants,  and  who  has  had  ^^ 
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widely  separated  regions  with  difTerent  soils  and  climates  to  con- 
ceive of  conditions  which  might  give  to  Erodium  a  rank  succu- 
lent and  tender  growth,  which,  continued  for  a  few  years  might 
difTerentiate  the  rigid  bristles  and  barb  of  its  ovaries  in  the  direc- 
tion of  greater  flexibility;  or  on  the  other  hand  to  modify  the 
soft  nap  or  pile  on  the  surface  of  the  ovaries  as  well  as  the  flexi- 
ble tip  of  the  foreign  geraniums  in  the  direction  of  rigidity  or 
spine-like  stiffness.  Those  influences  which  induce  succulent  or 
ligneous  tendencies  in  plants  are  to  a  great  extent  the  factors  in 
such  variation. 

The  seeds  of  geraniums  found  in  the  highlands  of  Uruguay,  as 
well  as  the  seeds  of  certain  other  plants,  exhibit  the  same  inter- 
esting peculiarities.* 

Notwithstanding  the  browsing  of  cattle  the  Erodium  gained 
upon  the  previously  conspicuous  forms.  Within  the  past  two 
years,  however,  it  has  been  losing  ground,  in  some  places  more 

*  An  exceedingly  brief  outline  of  this  pa|)er  was  read  by  me  before  the  California 
Academy  of  Sciences,  June   17th,  1878;  subsequently  my  friend,  Mr.  X.  Y.  Clark, 
sent  me  the  following  clipping  from  Nature  of  March  I,  1877,  which  I  had  not  pre-* 
viously  seen : 

"  Hyi^roicopic  Stfds. — I  have  lately  received  an  interesting  letter  from  Frit/  Mill- 
ler,  in  St.  Catcrina,  Brazil,  on  the  subject  of  hygroscopic  seeds.  He  tells  me  that 
in  the  highlands  of  the  Uruguay  he  ha.s  succeeded  in  discovering  more  than  a  dozen 
grasses,  as  well  as  a  s|)ecics  of  geranium,  who^r  awns  are  capable  of  hygroscopic 
torsion.  He  has  been  so  kind  as  to  send  me  s^iecimens  of  the  grass-seeds,  and  many 
of  them  ap|)e.ir  to  Inr  as  l>eautifully  adapted  as  those  of  Stipa,  Avena,  &c.,  for  pene- 
trating the  ground  in  the  manner  which  I  have  elsewhere  descrihe«l  (Trans.  Linn. 
Soc.,  vol.  I,  part  3,  p.  149,  1876).  The  mo>t  curious  among  the  s})ecimens  received 
are  the  seeds  belonging  to  the  genus  Aristida.  In  one  of  these  the  awn  ii  longitu- 
dinally divided  into  three  fine  tails,  six  or  eight  inches  in  length,  each  of  which 
twists  on  its  own  axis  when  the  seed  i^  dried.  These  tails  project  in  three  directions 
and  more  or  less  at  right  angles  to  the  axis  of  the  seed,  an<l  Fritz  Miillcr  states  that 
they  serve  to  hold  it  in  an  upright  (xtsition  with  its  lower  end  resting  on  the  ground. 
The  seed  is  pointed  and  bartied  in  the  usual  manner,  and  when  it  is  made  to  rotate 
by  the  twisting  of  the  awns,  it  evidently  forms  a  most  effectual  boring-instrument, 
for  Frit/  MUller  found  many  seeds  which  had  penetrated  the  hard  soil  in  which  the 
parent  plant  was  growing.  Another  s}>ecies  of  Aristida  is  interesting  to  me,  l>ecause 
it  illustrates  the  explanation  which  I  gave  of  the  torsion  of  the  awn  of  Sti^ia,  namely, 
that  each  individual  cell  of  which  the  awn  is  composed  is  capable  of  torsion,  and 
their  combined  action  results  in  the  twisting  of  the  whole  awn.  Now  in  this  s|)ecies 
of  Aristida  each  of  the  three  tails  into  which  the  awn  is  divided  is  capable  of  tor- 
sion on  its  own  axis,  and  as  the  seed  dries  they  twist  up  into  a  }>erfect  three-stran<lcd 
rope,  just  as  the  comfMinent  cells  combine  to  produce  the  ro{)e-like  twist  of  the  Siipa 
awn.  .-Xnd  as  the  tails  wind  together  and  form  the  strands,  the  seed  is  uiade  to 
rotate  and  thus  bur>'  itself  in  the  ground. 

"Down,  Beckenham,  February  19.  Fra.ncis  Darwin." 

The  Transactions  referred  to  in  Mr.  Darwin's  foot-no(e  are  not  within  my  reach, 
and  the  article  referred  to  by  htm,  is  unknown  to  me.  I  am  curious  to  leam  how  far 
my  ob^rvations  and  comments,  made  quite  independently  and  without  knowfedge 
of  anything  elsewhere  written,  may  agree  with  or  sustain  previous  writers,  or  be 
corroborated  and  sustained  by  their  observations. 
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The  question  naturally  occurred,  why  have  not  these  orna- 
mental forms  which  have  the  great  advantage  over  their  wild 
relatives  of  the  protection  and  fostering  care  of  man,  spread  like 
the  unprotected  Erodium  and  divided  the  field  with  it  or  driven  it 
out?  The  seeds  are  not  infertile,  for  under  the  shade  of  the 
sturdy  plants  which  produce  them,  protected  during  the  hot  dry 
summers  by  the  leaves  which  fall  from  the  parent  plant  and  make 
the  thin  mulch  which  covers  them,  with  infrequent  and  slight 
sprinkling  during  the  long  rainless  season,  hundreds  of  young 
plants  may  be  seen  in  the  fall  which  have  sprung  from  the  loose 
and  slightly  moistened  soil  and  acquired  their  second  pair  of 
leaves.  The  carpels  are  of  the  same  form  as  those  in  Erodium; 
few  persons  could  detect  any  difference,  and  the  awn  or  style 
twist  in  the  same  way.  Upon  critical  examination,  however,  it 
was  found  that  the  tip  (insertion  point)  of  the  carpel  was  covered 
with  soft  silken  hairs,  instead  of  rigid  bristles,  too  soft  to  act  as 
barbs,  and  the  insertion  point  is  neither  as  sharp  or  stiff  nor  curved 
the  same  as  in  Erodium. 

The  seeds  of  all  of  these  foreign  forms  which  have  been  exam- 
ined by  me  in  this  connection,  are  apparently  dependent  for  dis- 
tribution chiefly  on  the  winds,  for  the  delicate  filaments  along  the 
style  if  not  longer  are  more  numerous  than  in  Erodium,  so  that 
when  the  twist  or  torsion  has  occurred,  they  present  a  form  well 
adapted  for  distribution  by  flight. 

Darwin  has  noticed  the  advantage  which  winged  seeds  have  in 
this  respect,  a-s  well  as  those  plants  whose  seed  cups  or  receptacles 
have  a  rough  exterior,  which  get  caught  in  the  hair  or  fleece  of 
animals  and  are  thereby  transported  from  place  to  place.  In  this 
way  also  the  seeds  of  the  geraniums  have  some  advantage,  but  as 
compared  with  those  of  Erodium,  so  far  as  planting  by  natural 
methods  is  considered,  the  advantage  is  conspicuously  in  favor  of 
the  latter. 

I  do  not  know  how  it  is  with  the  cultivated  varieties  rcferred__ 
to  in  their  native  country,  neither  can  I  assert  how  1 
with  our  Erodium  forms  if  transplanted  to  anothe^| 
ferent  environment  might  induce  a  gradual  mo^ 
peculiarities  which  in  the  environment  of  B* 
factors  in  their  propagation  and  the  exter 
cal  domain.     It  is  not  diflicult  for  a  ' 
the  cultivation  of  plants,  and  who  ^ 
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The  spikelet  as  a  whole  may  be  regarded  as  a  wonderfully 
ingenious,  compound  and  eflective  barb,  having  through  the 
angle  of  its  various  parts  and  the  length  of  the  awns,  all  of  the 
advantages  of  the  parachute  form  whigh  Erodium  and  the  culti- 
vated geraniums  referred  to  derive  from  their  twisted  styles  with 
fine  lateral  hairs,  for  floating  in  the  air  and  for  poise  in  ultimate 
descent. 

The  principal  advantage  which  Erodium  has  over  this  Hordeum 
is  in  the  hygroscopic  torsion  of  the  styles*  or  awns ;  this  is  more 
than  balanced  by  the  preponderance  of  barbs  and  bristles  in  Hor- 
deum, all  of  which  are  set  at  some  angle  outward  and  upward, 
while  the  spoon-shaped  basal  nib,  arrow-head  or  insertion  point, 
whichever  it  may  be  termed,  is  perhaps  equally  well  adapted  as 
the  same  part  in  the  carpels  of  Erodium,  for  biting  and  holding 
on  ;  once  inserted,  every  motion  it  receives,  whether  from  the 
wind  or  other  source  only  inserts  it  deeper  and  deeper,  and  in 
this  the  nib  or  insertion  point  is  assisted  by  the  other  parts  of  the 
spikelet  Another  and  probably  the  chief  advantage  which  the 
barley-grass  has  over  Erodium  is  in  the  greater  number  of  seeds 
(three  in  a  spikelet)  in  a  single  plant ;  recurring  again  to  the  fact 
that  cattle  dislike  it  on  account  of  its  wiry,  prickly  character, 
which  gives  it  almost  perfect  immunity  or  protection  from  their 
browsing,  it  is  easy  to  perceive  why  it  has  become  nearly  if  not 
quite  "  master  of  the  situation." 

To  the  farmer  it  is  a  pest  and  to  the  pedestrian  a  nuisance,  as 
the  spikelets  stick  into  the  trowsers  around  the  foot,  working  in 
deeper  and  deeper  with  every  motion,  often  crawling  upwards  as 
far  as  the  top  of  the  boot-leg,  where  if  the  stocking  is  long  and 
extends  above,  it  catches  and  follows  down  into  the  foot,  irri- 
tating the  flesh  and  compelling  a  halt  in  order  to  remove  the 
annoyance. 

Under  a  microscope  lens  the  main  barb  (insertion  point  or  nib) 
is  an  interesting  and  curious  object;  the  unshaded  edges  (see 
figure)  and  the  tiny  barbs  upon  the  same  are  translucent,  being 

*  •*  A  wild  oat  ♦  ♦  ♦  ♦  ♦  the  A.  sferiiis  of  botanists,  is  remarkable  for  the 
hyi^rofnctric  properties  of  the  seed.  Two  grains  usually  grow  together,  and  they 
have  a  stont,  bent  and  twi&ted  awn.  When  the  oat  is  x\\^  it  falls  out  of  its  glume, 
and  in  warm  dry  weather  may  be  seen  rolling  and  turning  about  on  its  hmg  ungainly 
legs  as  they  twist  up  in  con'^equence  of  their  hygromelric  quality.  They  turn  and 
tunible  about  till  their  awns  arc  so  twisted  that  they  can  twist  no  further.  They 
theo  remain  quiet  till  the  dew  falls,  or  they  are  moistened  by  a  shower,  when  they 
rapidly  untwist  and  run  about  as  if  anxious  to  escape  frcrn  the  wet." — BairtTs  Diet, 
NtU,  Jiisi,p.  27. 
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nearly  pure  silica  ;  so  also  are  the  minute  barbs  upon  the  awns  ; 
and  the  short  bristles  on  the  sur&ce  of  the  ovaries  in  Erodium 
resemble,  in  miniature,  the  spiny  bones  in  the  dorsal  fin  of  a 
perch. 

Other  bearded  or  barbed-seeded  or  rough-burred  plants  have 
increased  in  several  places  within  the  region  referred  to  in  this 
paper,  among  these  are  the  burr-clover  {Medicago  denticulatd)  and 
the  thistles  {Centaurea  melitensis  L.,  and  C,  solstialis  L.),  both 
introduced  species ;  the  barley-grass,  however,  has  the  advantage 
over  all  others  and  is  likely  to  maintain  it. 
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A  SPECULATION  ON   PROTOPLASM. 

BY  PERSIFOR  FRAZER,  JR. 

THE  researches  of  comparative  anatomists  in  late  years  have 
thrown  much  light  upon  the  mode  of  development  of  the 
germ  or  embryo  to  the  adult  form  of  the  species  from  which 
it  is  derived,  and  by  the  labors  of  Haeckel,  Huxley,  Cope,  and 
others,  much  encouragement  has  been  offered  to  the  hope  that 
man  will  yet  push  his  knowledge  of  the  processes  of  the  devel- 
opment of  life  at  least  so  far  into  their  infinitesimal  begin- 
nings that  the  highest  powers  of  the  microscope  and  the  most 
delicate  appliances  of  physical  science  can  no  longer  aid  him.  In 
this  gradual  triumph  over  what  at  first  seemed  insurmountable 
difficulties,  many  lines  of  interesting  speculation  are  opened  up, 
which,  though  lacking  the  permanent  value  of  demonstration,  are 
not  without  a  certain  use. 

One  of  these  is  connected  with  the  material  out  of  which  these 
wonderful  structures  are  built;  a  material  seeming  to  form  the 
common  point  of  intersection  of  all  lines  of  organisms.  For  the 
latter,  though  widely  separated  in  their  several  states  of  perfect 
development,  when  traced  towards  their  origin,  exhibit  more  and 
more  striking  resemblances  and  analogies ;  and  they  consist  of  a 
common  substance,  namely,  the  ultimately  structureless  (or 
amorphous  as  it  is  sometimes  perhaps  too  hastily  called)  pro- 
toplasm or  sarcode. 
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This  wonderful  substance  which  composes  the  simple  cell  of 
plant  and  animal,  is  capable  of  a  distinct  and  individual  life,  and 
its  methods  of  growth  and  multiplication  (or  rather  division)  have 
been  beautifully  demonstrated  by  many  eminent  naturalists. 
And  wherever  the  phases  of  this  chameleon  may  be  observed, 
each  is  the  easily  recognizable  child  of  all  it  has  passed,  and  the 
common  parent  of  all  beyond  and  above  it,  howsoever  diver- 
gent may  be  the  path.  But  it  is  the  vulgar  error  to  misunder- 
stand this  analogy  (as  in  the  relations  of  man  and  monkey,  etc.) 
when  criticizing  the  doctrine  of  evolution.  For  only  on  the 
trunk  do  all  divergent  forms  unite.  No  bough  is  parent  to 
another,  but  they  are  brothers  of  the  same  parent  stem. 

This  ultimate  organic  matter,  or  common  building  material,  if 
not  identical  in  chemical  composition,  is  at  least  always  composed 
in  the  main  of  the  same  few  elements. 

Robin's  composition  of  the  amniotic  fluid  of  a  fecundated 
ovum*  contains : 

Per  thouftand. 

I.  Water ^ 991.00  to  975.00 

a.  Albumen  and  mucosine 0.82  to    10.77 

3.  Urea 2.00  to      3.50 

4.  Creatine  and  creatinine not  estimated. 

5.  Sodium  lactate trace. 

6.  Fatty  matters 0.13  to      1.2$ 

7.  Glucose not  estimated. 

8.  Potassium  and  sodium  chlorides 2.40  to      5.95 

9.  Calcium  chloride trace. 

10.  Sodium  carbonate trace. 

11.  Sodium  sulphate trace. 

12.  PoCa-^ium  sulphate trace. 

13.  Calcium  and  magnesium trace. 

14.  Phosphates  and  sulphates i .  14  to      1.72 

Sam  997.49  to  998.18 

Leavini;  vndeterminetl,  and  to  be  divided  between  creatine,  crea- 
tinine, sodium  lactate,  glucose,  chlorides,  sulphates,  etc.,  and 
loss 2.51  to      1.81 

This  analysis  does  not,  it  is  true,  repitisent  protoplasm  from  the 
simplest  structures,  but  that  which  is  used  in  organic  edifices  of  a 
relatively  high  state  of  complexity;  nevertheless  the  table  is 
valuable  as  showing  that  despite  the  very  heterogeneous  nature 

1  See  Flint's  Text-book  of  Physiology,  p.  903. 
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of  this  fluid,  the  number  of  elements  which  essentially  compose 
it  is  few,  thus: 

Water H,0 

Albumen C,  H,  N,  O,  S,  slight  variations  in  composition.    Molecule 

Mucin C^  Hj,  Ng  Oj  variable.  [not  known. 

Urea N  H,  (C  N) 

(  Creatine C^  H,  N,  O, 

(Creatinine C^  H^  N,  O, 

Sodium  lactate Na,  (C,  H^  O,) 

Fatly  matters C,  H,,  O^  o.oi  3  to  0.12  p.  c.  per  thousand. 

Glucose C,  H,^  O, 

Mineral  salts KCl  NaCl  CaCl,  Na,  CO,  Na,SO^  K,  SO^  traces. 

Ma^esian  and  calcareous  i  Mg,  (POJ,  Ca,  (PO,), )  q  1 1  to  o  17  d  c 
phosphates  &  sulphates  (  Mg  SO^,  Ca  SO^  j  o.i  i  to  0.17  p.  c. 

By  glancing  at  the  above  tables  it  will  be  seen  that  the  bulk  of 
this  fluid  is  made  up  of  the  type  elements  H'  O"  N'"  C'^,  and 
these  are  essential,  while  sulphur,  sodium,  potassium,  chlorine, 
magnesium,  calcium  and  phosphorus  are  more  or  less  accidental, 
or  at  least  make  up  but  a  small  part  of  its  substance  (/.  ^.,  0.4  to 
I  p.  c.  at  the  highest  estimate). 

Even  here,  then,  in  a  highly  complex  animal  fluid,  one  about 
to  commence  the  architecture  of  the  various  parts  of  one  of  the 
most  complex  animals  in  nature — man ;  the  bricks,  though  most 
diverse  in  form,  color  and  durability,  are  almost  altogether  com- 
posed of  the  same  four  simple  substances  which  make  the  waters, 
the  atmosphere  and  the  plants,  viz :  C  N  O  H. 

But  this  conformity  to  rule,  which  would  make  these  elements 
the  only  four  necessary  constituents  of  organisms,  though  close, 
is  not  exact.  Sulphur  always  occurs,  though  in  small  and  vary- 
ing quantity.  Phosphorus  is  generally  present  as  an  inorganic 
compound. 

Nor  is  it  known,  (i)  how  greatly  this  material  may  vary  in 
constitution  and  still  subserve  the  needs  of  the  growing  thing 
which  assimilates  it;  (2)  how  greatly  the  needs  themselves  of  a 
race  of  growing  things  may  alter  with  gradually  changing  cir- 
cumstances. Has  it  always  been  necessary  to  build  living  things 
out  of  three  combustibles  and  a  diluent  ?  When  one  attempts  to 
speculate  upon  the  possible  answers  to  these  now  unanswerable 
questions,  the  difficulties  crowd  thick  upon  him.  In  the  early 
history  of  the  universe  (or  better,  of  our  own  planetary  family) 
was  it  possible  for  living  beings  to  exist?  What  constitutes  a 
living  being?     Some  physiologists  hold  nutrition  and  reproduc- 
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tion  to  be  the  necessary  concomitants  of  life.  Others  reject  the 
latter  on  the  ground  that  animals,  h'ke  the  working  bees  and  the 
sterile  ants,  not  to  speak  of  the  hybrids,  do  not  fulfill  it. 

All  seem  to  agree  that  life  is  a  manifestation  of  force,  but  so  is 
cr)'stallization.  Crj'stallization,  or  inorganic  life,  however,  seems 
to  differ  from  organic  life  in  this,  that  the  ultimate  components  of 
the  structure  due  to  the  latter  are  cells  or  irregularly-shaped  sacs 
with  or  without  skin,  nucleus  and  nucleolus,  and  if  this  cell  is 
broken  up  into  parts  it  does  not  simply  become  two  smaller  but 
similar  bodies,  but  either  commences  to  disintegrate  and  fall  to 
pieces  or  remains  a  broken  and  dead  ct[\.  In  the  former  case  the 
smallest  constituent  part  yet  reached  is  similar  to,  or  at  least  con- 
nected by,  rigid  geometrical  laws  with  the  largest  form  in  which 
it  manifests  itself. 

By  inductions  based  by  mincralogical  microscopists  on  the 
analogies  in  the  behavior  of  matter  in  the  magnetic  field  and  in 
polarized  light,  it  is  rendered  probable  that  each  of  the  constituent 
molecules  of  a  crystal  is  allied  to  .the  crystal  itself  in  its  form, 
and  that  both  forms  are  due  to  what  might  be  called  stereo- 
polarity,  or  the  interplay  of  several  (1.  r,  more  than  two)  polar 
forces  acting  along  different  axes,  which  holds  the  molecules  of 
solids  together,  and  gives  the  latter  their  characteristic  forms. 
The  results  would  necessarily  be  the  repetitions  of  the  same 
form  or  of  the  crystallographic  analogues  of  that  form  (/.  e., 
different  derivations  in  the  same  crystal  system)  and  the  growth 
of  monsters  which  are  so  often  met  with. 

Supposing  this  definition  then  to  stand,  the  difference  between 
organic  growth  and  crystal  growth  would  be  that  in  the  one  case 
the  product  is  dissimilar,  in  the  other  similar  to  the  component 
parts.* 

But  is  a  fundamental  distinction  reached  here  ? 

Is  it  possible  that  beyond  the  range  of  the  microscope  there 
are  minute  forms  composing  these  cells  which  are  each  in  itself 
geometrically  regular,  yet  constituting  in  the  aggregate  an  ungco- 
metrical  body  as  the  starting  point  for  life-building  ? 

Considering  molecules  of  matter  as  inert  and  acted  upon  simul- 

*  The  curious  effects  produced  by  the  twin  structure  of  crystals  as  for  example 
the  {Ntidnction  of  an  apparently  hexagonal  crystal  by  the  union  of  several  which  are 
rhombic  (chry5K)l>eryl,  etc.),  offiers  no  exception  to  the  rule  since  the  analogy  s|K»ken 
of  ititl  exiftt  between  the  rhombic  (?)  molecule  and  each  twin. 
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taneously,  but  with  different  degrees  of  force  in  different  direc- 
tions, then  if  those  similar  molecules  were  distributed  evenly  in 
any  menstruum,  there  would  necessarily  result  such  a  grouping  of 
them  as  to  form  definite  geometrical  figures,  whether  these  forces 
were  those  of  attraction  or  repulsion  or  both  together.  It  is  pos- 
sible, but  not  proven,  that  the  different  atomicities  or  atom-satura- 
ting powers  of  different  elements  may  be  due  to  different  numbers 
and  positions  of  these  magneto-polar  axes.  From  the  grossest  to 
the  smallest  manifestation  of  growth  force ;  from  the  long  neck  of 
the  giraffe  to  the  segmentation  of  the  ovum,  there  is  observable  but 
the  interaction  of  polar  forces,  producing  results,  however,  which 
are  most  dissimilar.  In  such  large  masses  as  we  can  see,  these 
are  modified  by  each  other,  in  great  measure,  so  as  to  produce 
curves  instead  of  straight  lines,  as  the  pendulum  does  when 
struck  sideways  during  its  plane  oscillation ;  but  a  multiplicity 
of  polar  forces  thus  interacting  will  account  for  all  the  phenomena. 

There  is  no  ground  for  supposing  that  these  forces  so  patent  in 
masses  large  enough  for  us  to  observe,  cease  to  act  upon  matter 
even  when  in  the  state  of  finest  comminution.  And  if  they  do,  the 
result  of  a  concourse  of  molecules,  whether  of  organic  or  of 
inorganic  origin,  under  the  direction  of  polar  forces  must  produce 
geometrical  form. 

The  only  means  of  testing  whether  this  is  the  case  in  these 
organic  cells  (since  the  bodies,  if  they  do  exist,  must  be  too  small 
to  be  capable  of  being  seen  under  the  most  powerful  microscope) 
is  by  the  employment  of  a  more  delicate  test  than  the  recogni- 
tion of  form,  and  such  a  test  is  the  modification  of  color  by 
transmission  through  thin  films  of  them.  The  waves  of  light  in 
passing  between  the  constituent  atoms  of  a  body,  experience  a 
retardation  proportionate  to  the  density  of  the  medium ;  which 
is  only  saying  proportionate  to  the  mean  distance  of  the  atoms 
apart,  which  again  is  governed  by  the  amount  of  the  attractive 
force  exerted  in  a  given  direction.  Bodies  in  which  the  density 
is  equal  in  all  directions  retard  the  passage  of  light  equally  in  all 
directions,  whereas  if  the  density  be  different  in  different  direc- 
tions the  retardation  will  be  different  also  and  a  new  phenomenon 
will  result. 

It  is  known  that  nearly  all  organic  structures  have  the  prop- 
erty of  polarizing  light,  and  hence  are  built  up  by  the  interaction 
of  polar  forces   of  different  intensity,  and  if  the  first  proposition 
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be  correct,  the  establishment  thus  of  the  existence  of  several  differ- 
ent independent  lines  of  force  renders  the  existence  of  a  geo- 
metrically constructed  organic  unit  at  least  probable. 

Why  these  small^  organic  molecules  do  not  construct  the 
perfected  product  on  their  own  model,  while  the  analogous  crys- 
talline molecules  do,  is  a  problem  for  future  solution. 

If  the  sarcode  or  protoplasm  be  susceptible  of  slight  chemi- 
cal changes,  and  in  fact  suffers  such  changes  without  losing  the 
power  to  fulfill  its  function  of  repairing  waste  tissue,  then  in  the 
prepress  of  the  decay  of  worlds,  and  the  changes  of  external 
conditions  consequent  upon  it,  Darwin*s  law  of  survival  must 
inevitably  be  felt  where  an  accidental  alteration  of  the  substance 
of  the  sarcode  and  the  resulting  changes  impressed  upon  the 
structure  enabled  one  animal  to  live  where  others  perished.  The 
formation  of  more  combustible  compounds,  and  the  increase  of 
the  capacity  of  alimentation,  for  instance,  might  balance  the  ten- 
dency of  the  atmosphere  of  a  cooling  earth  to  depress  the  tem- 
perature of  the  blood  below  the  living  point  But  why  should  it 
only  exert  its  recuperative  energy  in  the  direction  of  maintaining 
the  present  condition  of  things  ?  An  amount  of  plasticity  equal  to 
this  need  is  quite  capable  of  changing  the  conditions  of  life  them- 
selves, and  instead  of  rendering  it  possible  for  man  to  exist  with 
blood  at  99^  Fahr.,  in  an  arctic  world;  to  manufacture  of  man  and 
his  terrestrial  companions,  beings  to  whom  that  temperature 
would  be  normal  and  salutary. 

To  a  limited  extent  it  seems  as  though  we  were  justified  in 
accepting  a  difference  of  this  kind  in  our  present  organic  na- 
ture. How  else  than  by  a  sarcode  of  different  chemical  consti- 
tution are  the  physical  differences  of  race  to  be  accounted  for  ? 
How,  indeed,  is  evolution  to  be  accounted  for  according  to  the 
Darwinian  explanation  ? 

And  if  the  change  to  varieties  is  thus  produced,  why  not  to  spc- 
cieSp  genera,  families,  groups,  orders,  classes,  sub-kingdoms;  — 
why  is  it  not  possible  that  the  very  kingdoms  of  life  and  the 
forms  peculiar  to  them  may  be  altered  in  this  way  to  suit  the 
gradually  changing  external  conditions  of  nature  ?  The  prejudice 
in  our  minds  against  the  possibility  of  any  living  thing  existing 
on  the  suriace  of  the  sun  is  based  upon  various  conditions  there, 
which  in  our  experience  are  inconsistent  with  life.  Amongst 
otlicrs  may  be  mentioned,  that  to  the  best  of  our  knowledge,  ist, 
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taneously,  but  with  different  degrees  of  force  in  different  direc- 
tions, then  if  those  similar  molecules  were  distributed  evenly  in 
any  menstruum,  there  would  necessarily  result  such  a  grouping  of 
them  as  to  form  definite  geometrical  figures,  whether  these  forces 
were  those  of  attraction  or  repulsion  or  both  together.  It  is  pos- 
sible, but  not  proven,  that  the  different  atomicities  or  atom-satura- 
ting powers  of  different  elements  may  be  due  to  different  numbers 
and  positions  of  these  magneto-polar  axes.  From  the  grossest  to 
the  smallest  manifestation  of  growth  force ;  from  the  long  neck  of 
the  giraffe  to  the  segmentation  of  the  ovum,  there  is  observable  but 
the  interaction  of  polar  forces,  producing  results,  however,  which 
are  most  dissimilar.  In  such  large  masses  as  we  can  see,  these 
are  modified  by  each  other,  in  great  measure,  so  as  to  produce 
curves  instead  of  straight  lines,  as  the  pendulum  does  when 
struck  sideways  during  its  plane  oscillation ;  but  a  multiplicity 
of  polar  forces  thus  interacting  will  account  for  all  the  phenomena. 

There  is  no  ground  for  supposing  that  these  forces  so  patent  in 
masses  large  enough  for  us  to  observe,  cease  to  act  upon  matter 
even  when  in  the  state  of  finest  comminution.  And  if  they  do,  the 
result  of  a  concourse  of  molecules,  whether  of  organic  or  of 
inorganic  origin,  under  the  direction  of  polar  forces  must  produce 
geometrical  form. 

The  only  means  of  testing  whether  this  is  the  case  in  these 
organic  cells  (since  the  bodies,  if  they  do  exist,  must  be  too  small 
to  be  capable  of  being  seen  under  the  most  powerful  microscope) 
is  by  the  employment  of  a  more  delicate  test  than  the  recogni- 
tion of  form,  and  such  a  test  is  the  modification  of  color  by 
transmission  through  thin  films  of  them.  The  waves  of  light  in 
passing  between  the  constituent  atoms  of  a  body,  experience  a 
retardation  proportionate  to  the  density  of  the  medium ;  which 
is  only  saying  proportionate  to  the  mean  distance  of  the  atoms 
apart,  which  again  is  governed  by  the  amount  of  the  attractive 
force  exerted  in  a  given  direction.  Bodies  in  which  the  density 
is  equal  in  all  directions  retard  the  passage  of  light  equally  in  all 
directions,  whereas  if  the  density  be  different  in  different  dinoo* 
tions  the  retardation  will  be  different  also  and  a  new  phei 
will  result. 

It  is  known  that  nearly  all  organic  structures  ' 
erty  of  polarizing  light,  and  hence  are  built  up  ^ 
of  polar  forces   of  different  inter  if 
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ON  THE  FERTILIZATION  OF  SEVERAL  SPECIES  OF 

LOBELIA.^ 

BY  WILUAM  TRELEASE. 

AMONG  our  wild  flowers  few  are  more  conspicuous  than  the 
cardinal  flower  (Lobelia  cardinalis),  which,  by  its  racemes  of 
large,  velvety  red  flowers,  attracts  many  a  wanderer  into  otherwise 
VQxy  unattractive  marshes.  The  large  blue  lobelia  (Z.  syphilitica) 
forms  also  a  very  conspicuous  feature  of  such  places  in  late  sum- 
mer and  early  autumn,  while  the  Indian  tobacco  of  the  herb  doc- 
tors (A.  inflata)  is  known  to  everybody.  In  addition  to  these, 
some  twenty  other  species  grow  wild  in  North  America,  and 
lovers  of  flowers  know  well  the  cultivated  creeping  lobelia  (Z. 
erifrns),  with  its  pretty  blue  and  white  flowers.  To  any  observer 
not  a  botanist  these  are  easily  known  as  lobelias  by  their  two- 
lipped  flowers  with  the  tube  of  the  corolla  split  nearly  or  quite  to 
its  base  on  the  upper  side,  while  from  the  cleft  thus  formed  the 
stamens  project,  their  anthers  being  united  to  form  a  tube  which 
is  frequently  bent  downward  at  its  extremity,  while  the  style 
passes  through  its  center. 

To  one  interested  in  the  devices  by  which  nature  causes  cross- 
fertilization  to  be  effected,  a  closer  examination  will  reveal  some 
additional  facts.  Nectar  is  so  abundantly  secreted,  in  ;?unshine, 
within  the  base  of  the  filaments — which  are  there  split  to  give 
access  to  it — that  the  basal  part  of  the  flower  is  often  quite  filled 
with  it.  The  structure  and  development  of  the  stamens  and 
pistil  are  essentially  as  Prof  Todd  has  described  them  in  the  Jan- 
uary number  of  the  Naturalist,  but  in  addition  to  the  shaking 
of  the  anthers  he  mentions,  I  think  that  ftere  is  sometimes 
another  reason  for  the  discharge  of  pollen  on  the  back  of  an  insect 
entering  the  flower.  The  style  is  in  contact  with  the  stamens  only 
by  its  ring  of  collecting  hairs,  and  a  slight  upward  pressure  on  the 
tip  of  the  anther  tube  would  move  the  anthers  backward  without 
moving  the  st>'le,  and  would  thus  imitate  the  action  of  a  pump 

*  In  the  Ann.  and  Mag.  of  Nat.  Hist.,  1868,  Vol.  11,  p.  260,  is  a  very  goml  des- 
cription of  the  muile  of  fertilization  of  the  ''common  blue"  Lobelia,  ilildehrand 
and  II.  MQller,  in  Germany,  and  Delpino,  in  Italy,  have  also  descril)ed  the  fertiliza* 
tion  of  species  of  this  genus ;  but  as  their  writings  are  inaccessible  to  many  American 
readers,  it  is  thought  that  the  following  observations,  made  in  the  summer  of  1878, 
at  the  Botanical  Laboratory  of  Cornell  University,  may  be  of  some  interest.  The 
tttiecU  were  kindly  named  for  me  by  Dr.  Packard  and  Mr.  Cresson. 

JO 
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in  which  the  piston  remains  stationary  while  the  barrel  moves — 
pollen  would  be  pumped  out  of  the  moving  anther-tube  by  the 
stationary  style  with  its  ring  of  hairs.  Moreover,  when  the 
staminate  stage  of  the  flower  (lasting  about  three  days  in  L. 
erinus)  is  ended,  and  the  st>ie  protrudes  from  the  orifice  of  the 
anthers,  the  hairs  on  the  style  become  reflexed,  thus  apparently 
serving  to  prevent  such  pollen  as  is  not  infrequently  left  in  the 
anther  tube  from  falling  out  upon  the  papillose  stigma  when  this 
is  unfolded. 

In  L,  erinus,  and  twelve  out  of  fourteen  other  species,  indigen- 
ous and  foreign,  which  I  examined,  I  found  essentially  the  rela- 
tions of  corolla  and  stamens  described  by  Prof  Todd ;  and  in  all 
cases,  the  lower  lip  of  the  corolla  is  provided  at  its  base  with  two 
longitudinal  ridges,  including  between  them  a  guiding  groove 
which  leads  into  the  tube  of  the  corolla  directly  beneath  the  tip  of 
the  anthers  (Fig.  i),  thus  forcing  a  bee  to  enter  every  flower  in  the 
same  way.  In  the  thirteen  cases  mentioned  the  two  lobes  of  the 
upper  lip  of  the  corolla  are  nearly  erect,  as  if  to  prevent  an  insect 
from  creeping  back  on  the  tube  of  the  corolla  and  obtaining  nec- 
tar surreptitiously  through  the  cleft  on  its  upper  side.  The 
corolla-tube  is  also  comparatively  broad,  and  an  open  passage  is 
left  between  its  lower  border  and  the  filaments  (Fig.  3),  thus 
giving  access  to  such  insects  as  small  bees,  which  creep  bodily 
into  the  corolla  in  order  to  reach  the  nectar  within  its  base. 

In  Z.  cardinalis  (Fig.  4)  and  the'  Hawaiian  Z.  macrosteuhya  the 
lower  lip  of  the  corolla  is  pendant,  aihd  there  is  but  a  narrow  pas- 
sage between  the  corolla-tube  and  the  stamens,  which  in  these 
species  are  greatly  elongated,  with  the  tip  of  the  anther-tube  at  a 
considerable  distance  from  the  corolla  (Fig.  4).  The  two  lobes  of 
the  upper  lip  of  the  latter  are  often  horizontal  or  even  deflexed, 
appearing  to  serve  their  purpose  best  when  in  these  positions. 
The  flowers  go  through  the  same  dichogamy  as  the  others,  but 
they  are  adapted  to  profit  by  the  visits  of  large  Lepidoptera  or 
even  of  humming  birds,  since  a  bee  cannot  enter  the  narrow  and 
elongated  tube  of  the  corolla,  while  even  if  it  could  it  would 
encounter  the  tip  of  the  anthers  or  the  protruded  stigma  only  by 
the  merest  accident.  On  the  other  hand  a  hawk-moth  or  hum- 
ming-bird could  easily  poise  itself  before  the  flower,  and,  while 
removing  nectar  by  its  long  slender  proboscis  or  bill,  this  would 
come  in  contact  with  the  anthers  or  stigma,  since  the  guiding- 
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groove  of  the  corolla  would  force  it  to  visit  each  flower  in  such  a 
position  as  to  secure  this  result 

I  have  repeatedly  watched  for  hours  plants  of  Z.  eriaus,  L.  inflata, 
L.  kalma  (Figs,  i  &  2)  and  L.  sypkUitua,  growing  in  abundance 
near  our  laboratory ;  and  on  sunny  days  I  have  never  failed  to  see 
them  visited  by  many  bees,  though  I  have  often  watched  isolated 
plants  in  vain.  On  L,  erintis  I  have  seen  numerous  individuals 
of  Angocklora  pura  and  several  species  of  Halictas,  and  with  the 
exception  of  one  individual  of  the  last-named  species  they  always 
entered  the  corolla  from  the  front,  creeping  in  bodily  if  small 
«iough,  or  forcing  their  heads  in  if  they  could  not  enter.  I 
always  found  them  well  dusted  with  pollen.  The  exceptional 
individual  of  AtigocMora  pwra  was  seen  to  visit  eight  or  ten  flow- 


Fia.  t.^i^iia  talmii  from  tD  Tronl,  ilightljr  enlarged.  Fic.  3. — The  same  Trom 
ibe  lide.  Fir..  3. — Lonf[ituilini1  section  oT  the  ume,  enlnreed.  Fin.  4  — I^onKilu- 
dioal  wciioa  of  L.  larJinalis  (X  1).  Fio.  ;. — Section  of  >nther-Iul>e  of  flower  of 
L.  kulwtii  JD  the  iccond  or  ptslilUle  lUfe,  enlarged.  Fic.  6. — .Stigma  ol  the  same, 
colaigcd.  Flu.  7. — End  of  anther-tnbe  of  a  flower  In  the  lint  or  slaminate  -^late, 
tbowing  tbe  hairs  doling  it>  moalb,  enlarged.  Fic.  S. — Section  of  the  same, 
enlarged.  Fic.  9.— Stigma  of  the  rame,  enlarged.  In  all  of  the  flgnrei  a  indicates 
Aemtlien;  i',  collecting  hain;/,  Glunenti ; /.pollen  ;  i/,,  tligma. 

ers,  and  it  always  settled  upon  the  tube  of  the  corolla  near  its 
base,  and  inserted  its  proboscis  through  the  cleft  from  which  the 
stamens  protrude,  thus  obtaining  the  nectar  of  the  flowers  without 
transferring  their  poHen.  Other  individuals  of  this  species  were 
seen  to  visit  the  flowers  properly,  and,  although  unable  to  creep 
well  into  the  corolla,  tbey  forced  their  heads  in  &r  enough  to 
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reach  the  nectar  with  their  protruded  tongues,  and  they  always 
transferred  pollen.  On  several  occasions  I  saw  small  humble 
bees  visit  flowers  of  this  species,  attracted  by  their  color  from 
neighboring  beds  of  verbenas  which  they  often  visited;  and  one  of 
them  when  killed  and  examined  under  the  microscope  was  found 
to  have  its  proboscis  dusted  with  oval  pollen  grains,  not  to  be  dis- 
tinguished from  those  of  this  lobelia.  For  some  reason  I  did  not 
see  a  single  hive-bee  on  these  plants,  although  where  they  are 
abundant  they  are  said  to  frequent  these  flowers  in  large  num- 
bers.^ Twice  I  saw  yellow  butterflies  {Colias philodice)  visit  these 
flowers,  but  though  I  carefully  watched  them  as,  poised  on  the 
corolla  lip.  they  sipped  the  nectar,  I  could  not  see  that  they 
removed  any  pollen,  their  proboscides  being  slender  enough  to 
penetrate  the  tube  without  touching  the  anthers,  still,  pollen  may 
be  carried  by  them  occasionally.  On  several  occasions  I  saw 
specimens  of  a  fly  [Calliphora  vomitoria)  busily  engaged  at  what 
appeared  to  be  eating  pollen,  and  their  foreheads  always  came  in 
contact  with  the  anthers  or  stigma,  from  both  of  which,  as  well  as 
the  underlying  surface  of  the  corolla,  they  appeared  to  gather  the 
pollen.  Specimens  of  another  fly  {Syritta  pipiens)  were  seen 
repeatedly  on  the  lip  of  this  flower,  but  I  doubt  if  they  were  after 
pollen,  and  I  never  saw  them  come  in  contact  with  the  anthers 
or  stigma.^ 

On  L,  inflata  I  captured  only  Augochlora  piira  and  a  species  of 
Halictus^  but  observed  many  individuals  of  these  species,  and 
believe  that  I  saw  at  least  two  other  species  of  quite  similar  size 
but  very  different  appearance. 

On  L.  kalmii  specimens  q{  Augochlora  pura  ancl  two  species  of 
Halictus  were  taken. 

Very  many  humble-bees  of  all  sizes,  and  probably  belonging 
to  several  species,  were  seen  to  visit  flowers  of  Z.  syphilitica, 
behaving  precisely  as  did  the  smaller  bees  on  the  species  pre- 
viously spoken  of.  Numerous  small  bees  belonging  to  several 
species,  chiefly  of  Osmia  and  Cetatina,  were  also  seen  to  visit 
these  flowers,  but  they  were  too  small  to  brush  the  anthers.  On 
one  occasion  I  saw  several  individuals  of  Ceratina  dupla^  a  small 
bee,  enter  the  tube  of  the  corolla,  and  afterwards  retreat.     Then, 

*  Darwin,  Cross  and  Self  Fertilization,  American  ediiion,  p.  420. 

^  Hildebrand  has  described  in  the  Botanische  Zeitung,  1870,  p.  638,  cases  in  which 
the  stigmas  of  this  species  could  not  escape  from  the  anther-tube,  and,  expanding 
there,  were  self  fertilized. 
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icvating  themselves,  they  were  able  to  reach  the  end  of  the 
iiither-tube,  and  from  this  or  the  protruded  stigma  they  collected 

mall  quantities  of  i)olIen. 

On  several  occasions  I  watched  a  few  plants  of  L.  caniifialis 
\\\\  twilight  with  no  success,  but  as  this  species  is  not  very  plenti- 
ful in  the  swamps  about  Ithaca  this  is  not  to  be  wondered  at. 
Once,  however,  after  watching  for  several  hours,  I  saw  a  single 
ruby-throated  humming-bird  visit  the  racemes  of  six  or  seven 
plants  that  I  had  collected  and  placed  together  in  a  pool  of  water 
within  a  few  feet  of  the  place  where  I  sat.  When  sipping  the 
nectar  the  bird  balanced  itself  before  the  flower,  and  I  could  see 
that  its  bill  always  touched  the  anthers.  Being  necessarily  at  too 
great  a  distance  to  see  whether  there  was  pollen  on  its  beak,  I 
was  obliged  to  rely  upon  the  examination  of  a  few  stigmas,  which, 
in  anticiixition  of  this  difTiculty,  I  had  previously  examined  and 
marked.  On  one  of  these  I  found  quite  a  number  of  pollen 
grains  where  previously  1  had  found  none.  On  others,  on  which 
pollen  had  previously  been  seen,  there  was  plainly  more.  These 
cases  .show  that  pollen  is  thus  carried,  though  apparently  in 
small  quantities.  Though  I  saw  no  Lepidoptera  visit  this  species, 
I  see  no  reason  why  they  should  not  do  so,  especially  the  Scsias, 
and  if  such  be  the  case  they  will  probably  transfer  pollen  from 
flower  to  flower.  Where  many  plants  grow  together  a  few  ob- 
servations early  in  the  morning  and  in  the  evening  will  pro!)ably 
prove  this  to  be  the  case. 

To  prove  the  almost  self-evident  fact  that  extraneous  aid  is 
needed  to  insure  fertilization  with  the  Lobelias,  I  carefully  covered 
(with  giruze  nets  supported  by  light  frames)  two  plants  each  of 
L.  inflata  and  A.  syphilitica^  on  each  of  which  1  had  artificially  fer- 
tilized the  only  flowers  then  in  the  pistillate  state.  These  flowers 
set  fruit  well  filled  with  .seed.  One  of  the  nets  collapsed  so  as  to 
be  in  contact  with  the  plant,  and  several  of  the  flowers  of  this 
plant  set  fruit ;  but  in  the  two  other  cases,  one  of  each  species, 
none  of  the  flowers  not  artificially  fertilized  produced  seed,  though 
their  ovaries  became  more  or  less  swollen.  The  fourth  plant  was 
not  observed  after  being  covered.  Plants  growing  uncovered 
beside  these,  and  others  artificially  fertilized  from  time  to  time 
and  covered  by  similar  nets,  were  fully  fertile,  showing  that  situa- 
tion or  enclosure  did  not  cause  this  failure  to  fruit.' 

1  Dvwin  also  »t.it«s  Cros«  and  Self  Fertiiizalion,  |i.  364.  that  L.  ramom  ami  L. 
fulgem  arc  quite  sterile  without  insect  aid. 
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As  a  rule,  especially  in  plants  Uke  L,  syphilitica^  wUdi  axe  of 
simple  habit,  the  flowers  are  visited  by  bees  from  the  lowest  one 
of  the  raceme  up\%*ard,  as  has  been  observed  by  others  to  be  tbe 
case  with  so  many  other  plants.  The  humming-bird  that  I  saw 
visiting  Z.  cardinalis  also  acted  in  precisely  the  same  vay.  As 
the  lowest  flowers  are  the  oldest,  and  consequently  the  only  ones 
in  the  pistillate  stage  oi  de\'elopment,  it  is  evident  that  they  will 
usually  be  fertilized  by  pollen  from  a  distinct  plant,  and  after  they 
are  all  fertilized,  pollen  is  taken  from  flowers  qtiiat>*H  higher  oq 
the  raceme  for  the  fertilization  of  the  older  flowers  of  the  ncrt 
raceme  \^ited.  With  the  creqxng  L.  oimms  I  have  noticed  that 
bees  visit  the  flowers  indifierendy.  alighting  oo  almost  an>*  flower 
which  protrudes  from  the  tangle.  But  after  oooe  alighting  they 
generally  adhere  to  the  branch  on  which  this  flower  is  situated, 
working  upH*ard  upon  it:  though  tiiis  is  not  inrariaMy  the  case. 

In  many  species,  perhaps  aU.  the  st>^le  doogates  snflkiently  to 
cause  the  mature  stigma  to  stand  at  a  coosicier^bie  distaoce  with- 
out the  anther^tube,  dius  making  it  still  more  ootain  that  it  will 
be  brushed  by  an  insect  visiting  the  flower  than  is  the  case  with 
the  tip  of  the  anthers,  for  a  superabundance  of  poiIen  admits  of  an 
occasional  &ilure  to  remove  it,  but  it  is  inoeratirdy  necessary 
that  each  stigma  be  fertilizedL 
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A  COXTRffiLTTIOX  TO  THE  ZOOLOGY  OF  MONTANA. 

IT  E.  DL  COPE. 

THE  TeriAJc>-  ^  Moctzao.  takea  as  a  whxe.  is  probably  the 
3!Dri3t  ra^mibiie  tract  of  lissd  whScr:  ^ls  33t  yet  been  placed 
lesa^es  cDcxtroI  'A  a  Starr  g^jt^emnrfrm?,  within  the  linnits  of  the 
Usdted  States.  As  is  we!!  cod^wz.  the  (Essinsshed  ek:i:atioQ  of  the 
Rock\*  mrcataiss  and  a<rff,iBngrr  ctaprtSy  as  weil  as  die  aoffthward 
bend  <yi  the  ift^hermal  liaes^  Earfvattr  ix  MoflCasia  a  mikier 
Climate  thin  that  of  the  Terrirocy  of  WyocrtEng  oo  the  soath,  and 
that  cc  Dj^k^Xa  oa  the  east.  Its  a^jr^iltural  weaSth  is  greater 
thia  thit  of  cfther  of  thjise  TerrttocSiSw  ani  i  Es  saperior  to  both 
13  the  vStii  of  its  miaes.  Timber  abo:irids  on  its  nomerous 
aa^r^^jitil!!  riafc^;^i>^  and  it  25c  par  cxceijence,  t!ae  ra:t^  of  die  large 
•X  Xocth  AmcrxaL 
My  jcqT.ifffiMBoe  with  thfs  regioQ  wx$  c?rifffr  ohCaracd  diroagh 
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an  expedition  which  I  undertook  in  the  summer  and  autumn  of 
the  year  1876.  I  left  Franklin,  Utah,  by  the  Helena  stage,  which 
carries  its  passengers  through  parts  of  Idaho  and  Montana, 
reaching  Helena  in  four  days  from  the  time  of  starting.  The 
route  first  traverses  the  rolling  country  of  Bear  river,  and  then 
enters  the  sandy  lava  desert  of  Eastern  Idaho.  Passing  this 
inhospitable  region,  we  cross  the  main  range  of  the  Rocky 
mountains  and  enter  Montana  by  the  Red  Rock  valley,  which  is 
watered  by  one  of  the  creeks  which  form  the  heads  of  the  Mis- 
souri. Here  commence  the  beauties  of  Montana  scenery.  The 
numerous  parallel  ranges  of  low  mountains  are  capped  by  masses 
of  lava,  the  remnants  of  an  ancient  outflow  that  once  covered  the 
country.  The  (aces  of  this  rock  are  vertical,  often  approaching 
columnar,  and  generally  possess  a  serrate  crest  The  slopes 
below  them,  and  the  lower  valleys,  arc  beautifully  green.  Before 
reaching  Helena  a  portion  of  the  granite  region  is  passed  over. 
Here  the  scenery  is  of  a  different  character.  The  more  yielding 
material  of  the  rock  has  given  the  hills  more  rounded  forms,  and 
huge  masses  of  weathered  boulders,  piled  in  the  most  grotesque 
manner,  are  often  seen.  The  timber  is  more  abundant,  and  the 
hills  abound  in  game,  especially  grouse  (Tetrao  o/fscums,  etc.). 
On  their  sides  several  species  of  Sciurida  are  numerous. 

Continuing  beyond  Helena  to  the  north-east,  the  Palaeozoic 
region  is  reached.  The  stage  route  for  Fort  Benton  passes  through 
the  Prickly  Pear  canyon,  a  narrow  pass  of  a  thousand  feet  in 
depth,  between  great  walls  of  carboniferous  rocks.  After  issuing 
from  it  and  crossing  a  high  mountain,  the  stage  descends  to  the 
plains.  Previous  to  visiting  this  region,  I  had  not  realized  the 
fact  that  the  same  plains  with  which  I  had  become  familiar  in 
Kansas  and  Colorado,  extended  west  and  north  of  the  Missouri 
river,  with  all  their  peculiar  scenery  and  products  ;  the  buffalo 
grass,  the  prairie  dog  and  antelope,  the  yelping  coyote,  the  owls, 
the  prairie  rattlesnake  and  the  herds  of  bison.  At  Fort  Shaw 
the  Rocky  range  towers  grandly  on  the  western  horizon,  and  on 
the  east  the  Belt  mountains  rise  abruptly  in  magnificent  propor- 
tions from  the  level  plain. 

The  road  thence  to  Fort  Benton  is  varied  by  ponds  and  "  slews  ** 
whose  proportions  depend  on  the  quantit)'  of  the  rains.  These 
are  the  homes  of  numerous  Siredons,  Speas  and  toads. 

From  Fort  Benton  eastward  the  Missouri  flows  between  high 
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As  a  rule,  especially  in  plants  like  L,  syphilitica,  which  are  of 
simple  habifc,  the  flowers  are  visited  by  bees  from  the  lowest  one 
of  the  raceme  upward,  as  has  been  observed  by  others  to  be  the 
case  with  so  many  other  plants.  The  humming-bird  that  I  saw 
visiting  L.  cardinalis  also  acted  in  precisely  the  same  way.  As 
the  lowest  flowers  are  the  oldest,  and  consequently  the  only  ones 
in  the  pistillate  stage  of  development,  it  is  evident  that  they  will 
usually  be  fertilized  by  pollen  from  a  distinct  plant,  and  after  they 
are  all  fertilized,  pollen  is  taken  from  flowers  situated  higher  on 
the  raceme  for  the  fertilization  of  the  older  flowers  of  the  next 
raceme  visited.  With  the  creeping  L,  crinus  I  have  noticed  that 
bees  visit  the  flowers  indifferently,  alighting  on  almost  any  flower 
which  protrudes  from  the  tangle.  But  after  once  alighting  they 
generally  adhere  to  the  branch  on  which  this  flower  is  situated, 
working  upward  upon  it;  though  this  is  not  invariably  the  case. 

In  many  species,  perhaps  all,  the  style  elongates  sufficiently  to 
cause  the  mature  stigma  to  stand  at  a  considerable  distance  with- 
out the  anther-tube,  thus  making  it  still  more  certain  that  it  wi' 
be  brushed  by  an  insect  visiting  the  flower  than  is  the  case  w' 
the  tip  of  the  anthers,  for  a  superabundance  of  pollen  admits  f 
occasional  failure  to  remove  it,  but  it  is  imperatively  nee* 
that  each  stigma  be  fertilized. 
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BY  E.  D.  COPE. 

THE  Territory  of  Montana,  taken  as  a  whole 
most  valuable  tract  of  land  which  has  no 
under  control  of  a  State  government,  with^ 
United  States.    As  is  well  known,  the  dimir 
Rocky  mountains  and  adjacent  plains,  a* 
bend  of  the  isothermal  lines,  indicate 
climate  than  that  of  the  Territory  of  W 
that  of  Dakota  on  the  east    Its  agr 
than  that  of  either  of  those  Terrltor 
in  the  yield  of  its  mines. 
mountain  ranges,  and  it  is,  ] 
game  of  North  America. 
My  acquaintance 
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As  a  rule,  especially  in  plants  like  Z.  syplulitica^  which  arc  of 
simple  habi^  the  flowers  are  visited  by  bees  from  the  lowest  one 
of  the  raceme  upward,  as  has  been  observed  by  others  to  be  the 
case  with  so  many  other  plants.  The  humming-bird  that  I  saw 
visiting  L.  cardhialis  also  acted  in  precisely  the  same  way.  As 
the  lowest  flowers  are  the  oldest,  and  consequently  the  only  ones 
in  the  pistillate  stage  of  development,  it  is  evident  that  they  will 
usually  be  fertilized  by  pollen  from  a  distinct  plant,  and  after  they 
are  all  fertilized,  pollen  is  taken  from  flowers  situated  higher  on 
the  raceme  for  the  fertilization  of  the  older  flowers  of  the  next 
raceme  visited.  With  the  creeping  L,  erinus  I  have  noticed  that 
bees  visit  the  flowers  indifferently,  alighting  on  almost  any  flower 
which  protrudes  from  the  tangle.  But  after  once  alighting  they 
generally  adhere  to  the  branch  on  which  this  flower  is  situated, 
working  upward  upon  it;  though  this  is  not  invariably  the  case. 

In  many  species,  perhaps  all,  the  style  elongates  sufficiently  to 
cause  the  mature  stigma  to  stand  at  a  considerable  distance  with- 
out the  anther-tube,  thus  making  it  still  more  certain  that  it  will 
be  brushed  by  an  insect  visiting  the  flower  than  is  the  case  with 
the  tip  of  the  anthers,  for  a  superabundance  of  pollen  admits  of  an 
occasional  failure  to  remove  it,  but  it  is  imperatively  necessary 
that  each  stigma  be  fertilized. 


■:o:- 


A  CONTRIBUTION  TO  THE  ZOOLOGY  OF  MONTANA. 

BY  E.  D.  COPE. 

THE  Territory  of  Montana,  taken  as  a  whole,  is  probably  the 
most  valuable  tract  of  land  which  has  not  yet  been  placed 
under  control  of  a  State  government,  within  the  limits  of  the 
United  States.  As  is  well  known,  the  diminished  elevation  of  the 
Rocky  mountains  and  adjacent  plains,  as  well  as  the  northward 
bend  of  the  isothermal  lines,  indicate  for  Montana  a  milder 
climate  than  that  of  the  Territory  of  Wyoming  on  the  south,  and 
that  of  Dakota  on  the  east.  Its  agricultural  wealth  is  greater 
than  that  of  either  of  those  Territories,  and  it  is  superior  to  both 
in  the  yield  of  its  mines.  Timber  abounds  on  its  numerous 
mountain  ranges,  and  it  is,  par  excellence,  the  ran  *  large 

game  of  North  America. 

My  acquaintance  with  this  region  wa^  iroi 
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an  expedition  which  I  undertook  in  the  summer  and  autumn  of 
the  year  1876.  I  left  Franklin,  Utah,  by  the  Helena  stage,  which 
carries  its  passengers  through  parts  of  Idaho  and  Montina, 
reaching  Helena  in  four  days  from  the  time  of  starting.  The 
route  first  traverses  the  rolling  country  of  Bear  river,  and  then 
enters  the  sandy  lava  desert  of  Eastern  Idaho.  Passing  this 
inhospitable  region,  we  cross  the  main  range  of  the  Rocky 
mountains  and  enter  Montana  by  the  Red  Rock  valley,  which  is 
watered  by  one  of  the  creeks  which  form  the  heads  of  the  Mis- 
souri. Here  commence  the  beauties  of  Montana  scenery.  The 
numerous  parallel  ranges  of  low  mountains  are  capped  by  masses 
of  lava,  the  remnants  of  an  ancient  outflow  that  once  covered  the 
country.  The  faces  of  this  rock  are  vertical,  often  approaching 
columnar,  and  generally  possess  a  serrate  crest  The  slopes 
below  them,  and  the  lower  valleys,  are  beautifully  green.  Before 
reaching  Helena  a  portion  of  the  granite  region  is  passed  over. 
Here  the  scenery  is  of  a  different  character.  The  more  yielding 
material  of  the  rock  has  given  the  hills  more  rounded  forms,  and 
huge  masses  of  weathered  boulders,  piled  in  the  most  grotesque 
manner,  are  often  seen.  The  timber  is  more  abundant,  and  the 
hills  abound  in  game,  especially  grouse  {Teirao  oifscurtis,  etc.). 
On  their  sides  several  species  of  Sciuridie  are  numerous. 

Continuing  beyond  Helena  to  the  north-east,  the  Palaeozoic 
region  is  reached.  The  stage  route  for  Fort  Benton  passes  through 
the  Prickly  Pear  canyon,  a  narrow  pass  of  a  thousand  feet  in 
depth,  between  great  walls  of  carboniferous  rocks.  After  issuing 
from  it  and  crossing  a  high  mountain,  the  stage  descends  to  the 
plains.  Previous  to  visiting  this  region,  I  had  not  realized  the 
fact  that  the  same  plains  with  which  I  had  become  familiar  in 
Kansas  and  Colorado,  extended  west  and  north  of  the  Missouri 
river,  with  all  their  peculiar  scenery  and  products ;  the  bufTalo 
grass,  the  prairie  dog  and  antelope,  the  yelping  coyote,  the  owls, 
the  prairie  rattlesnake  and  the  herds  of  bison.  At  Fort  Shaw 
the  Rocky  range  towers  grandly  on  the  western  horizon,  and  on 
the  east  the  Belt  mountains  rise  abruptly  in  magnificent  propor- 
tions from  the  level  plain. 

The  road  thence  to  Fort  Benton  is  varied  by  ponds  and  "  slews  " 
whose  proportions  depend  on  the  quantit)'  of  the  rains.  These 
are  the  homes  of  numerous  Siredons,  Speas  and  toads. 

'  om  Fort  Benton  eastward  the  Missouri  flows  between  high 
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As  a  rule,  especially  in  plants  like  L,  sypltilitica^  which  arc  of 
simple  habit,  the  flowers  are  visited  by  bees  from  the  lowest  one 
of  the  raceme  upward,  as  has  been  observed  by  others  to  be  the 
case  with  so  many  other  plants.  The  humming-bird  that  I  saw 
visiting  Z.  cardinalis  also  acted  in  precisely  the  same  way.  As 
the  lowest  flowers  are  the  oldest,  and  consequently  the  only  ones 
in  the  pistillate  stage  of  development,  it  is  evident  that  they  will 
usually  be  fertilized  by  pollen  from  a  distinct  plant,  and  after  they 
are  all  fertilized,  pollen  is  taken  from  flowers  situated  higher  on 
the  raceme  for  the  fertilization  of  the  older  flowers  of  the  next 
raceme  visited.  With  the  creeping  Z.  erinus  I  have  noticed  that 
bees  visit  the  flowers  indifferently,  alighting  on  almost  any  flower 
which  protrudes  from  the  tangle.  But  after  once  alighting  they 
generally  adhere  to  the  branch  on  which  this  flower  is  situated, 
working  upward  upon  it;  though  this  is  not  invariably  the  case. 

In  many  species,  perhaps  all,  the  style  elongates  sujfficiently  to 
cause  the  mature  stigma  to  stand  at  a  considerable  distance  with- 
out the  anther-tube,  thus  making  it  still  more  certain  that  it  will 
be  brushed  by  an  insect  visiting  the  flower  than  is  the  case  with 
the  tip  of  the  anthers,  for  a  superabundance  of  pollen  admits  of  an 
occasional  failure  to  remove  it,  but  it  is  imperatively  necessary 
that  each  stigma  be  fertilized. 


■:o:- 


A  CONTRIBUTION  TO  THE  ZOOLOGY  OF  MONTANA. 

BY  E.  D.  COPE. 

THE  Territory  of  Montana,  taken  as  a  whole,  is  probably  the 
most  valuable  tract  of  land  which  has  not  yet  been  placed 
under  control  of  a  State  government,  within  the  limits  of  the 
United  States.  As  is  well  known,  the  diminished  elevation  of  the 
Rocky  mountains  and  adjacent  plains,  as  well  as  the  northward 
bend  of  the  isothermal  lines,  indicate  for  Montana  a  milder 
climate  than  that  of  the  Territory  of  Wyoming  on  the  south,  and 
that  of  Dakota  on  the  east.  Its  agricultural  wealth  is  greater 
than  that  of  either  of  those  Territories,  and  it  is  superior  to  both 
in  the  yield  of  its  mines.  Timber  abounds  on  its  numerous 
mountain  ranges,  and  it  is,  par  excellence,  the  rar^  large 

game  of  North  America. 

My  acquaintance  with  this  region  wai*  iro' 
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an  expedition  which  I  undertook  in  the  summer  and  autumn  of 
the  year  1876.  I  left  Frankh'n,  Utah,  by  the  Helena  stage,  which 
carries  its  passengers  through  parts  of  Idaho  and  Montana, 
reaching  Helena  in  four  days  from  the  time  of  starting.  The 
route  first  traverses  the  rolling  country  of  Bear  river,  and  then 
enters  the  sandy  lava  desert  of  Eastern  Idaho.  Passing  this 
inhospitable  region,  we  cross  the  main  range  of  the  Rocky 
mountains  and  enter  Montana  by  the  Red  Rock  valley,  which  is 
watered  by  one  of  the  creeks  which  form  the  heads  of  the  Mis- 
souri. Here  commence  the  beauties  of  Montana  scenery.  The 
numerous  parallel  ranges  of  low  mountains  are  capped  by  masses 
of  lava,  the  remnants  of  an  ancient  outflow  that  once  covered  the 
country.  The  faces  of  this  rock  are  vertical,  often  approaching 
columnar,  and  generally  possess  a  serrate  crest.  The  slopes 
below  them,  and  the  lower  valleys,  are  beautifully  green.  Before 
reaching  Helena  a  portion  of  the  granite  region  is  passed  over. 
Here  the  scenery  is  of  a  different  character.  The  more  yielding 
material  of  the  rock  has  given  the  hills  more  rounded  forms,  and 
huge  masses  of  weathered  boulders,  piled  in  the  most  grotesque 
manner,  are  often  seen.  The  timber  is  more  abundant,  and  the 
hills  abound  in  game,  especially  grouse  ( Tetrao  obscurus,  etc.). 
On  their  sides  several  species  of  Sdnrida  are  numerous. 

Continuing  beyond  Helena  to  the  north-east,  the  Palaeozoic 
region  is  reached.  The  stage  route  for  Fort  Benton  passes  through 
the  Prickly  Pear  canyon,  a  narrow  pass  of  a  thousand  feet  in 
depth,  between  great  walls  of  carboniferous  rocks.  After  issuing 
from  it  and  crossing  a  high  mountain,  the  stage  descends  to  the 
plains.  Previous  to  visiting  this  region,  I  had  not  realized  the 
fact  that  the  same  plains  with  which  I  had  become  familiar  in 
Kansas  and  Colorado,  extended  west  and  north  of  the  Missouri 
river,  with  all  their  peculiar  scenery  and  products  ;  the  buflalo 
grass,  the  prairie  dog  and  antelope,  the  yelping  coyote,  the  owls, 
the  prairie  rattlesnake  and  the  herds  of  bison.  At  Fort  Shaw 
the  Rocky  range  towers  grandly  on  the  western  horizon,  and  on 
the  east  the  Belt  mountains  rise  abruptly  in  magnificent  propor- 
tions from  the  level  plain. 

The  road  thence  to  Fort  Benton  is  varied  by  ponds  and  "  slews  " 
whose  proportions  depend  on  the  quantity  of  the  rains.  These 
are  the  homes  of  numerous  Siredons,  Speas  and  toads. 

~  om  Fort  Benton  eastward  the  Missouri  flows  between  high 
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As  a  rule,  especially  in  plants  like  L.  syplulitica^  which  are  of 
simple  habi^  the  flowers  are  visited  by  bees  from  the  lowest  one 
of  the  raceme  upward,  as  has  been  observed  by  others  to  be  the 
case  with  so  many  other  plants.  The  humming-bird  that  I  saw 
visiting  L,  cardinalis  also  acted  in  precisely  the  same  way.  As 
the  lowest  flowers  are  the  oldest,  and  consequently  the  only  ones 
in  the  pistillate  stage  of  development,  it  is  evident  that  they  will 
usually  be  fertilized  by  pollen  from  a  distinct  plant,  and  after  they 
are  all  fertilized,  pollen  is  taken  from  flowers  situated  higher  on 
the  raceme  for  the  fertilization  of  the  older  flowers  of  the  next 
raceme  visited.  With  the  creeping  Z.  erinus  I  have  noticed  that 
bees  visit  the  flowers  indifferently,  alighting  on  almost  any  flower 
which  protrudes  from  the  tangle.  But  after  once  alighting  they 
generally  adhere  to  the  branch  on  which  this  flower  is  situated, 
working  upward  upon  it;  though  this  is  not  invariably  the  case. 

In  many  species,  perhaps  all,  the  style  elongates  sufficiently  to 
cause  the  mature  stigma  to  stand  at  a  considerable  distance  with- 
out the  anther-tube,  thus  making  it  still  more  certain  that  it  will 
be  brushed  by  an  insect  visiting  the  flower  than  is  the  case  with 
the  tip  of  the  anthers,  for  a  superabundance  of  pollen  admits  of  an 
occasional  failure  to  remove  it,  but  it  is  imperatively  necessary 
that  each  stigma  be  fertilized. 


■:o:- 


A  CONTRIBUTION  TO  THE  ZOOLOGY  OF  MONTANA. 

BY  E.  D.  COPE. 

THE  Territory  of  Montana,  taken  as  a  whole,  is  probably  the 
most  valuable  tract  of  land  which  has  not  yet  been  placed 
under  control  of  a  State  government,  within  the  limits  of  the 
United  States.  As  is  well  known,  the  diminished  elevation  of  the 
Rocky  mountains  and  adjacent  plains,  as  well  as  the  northward 
bend  of  the  isothermal  lines,  indicate  for  Montana  a  milder 
climate  than  that  of  the  Territory  of  Wyoming  on  the  south,  and 
that  of  Dakota  on  the  east.  Its  agricultural  wealth  is  greater 
than  that  of  either  of  those  Territories,  and  it  is  superior  to  both 
in  the  yield  of  its  mines.  Timber  abounds  on  its  numerous 
mountain  ranges,  and  it  is,  par  excellence,  the  range  of  the  large 
game  of  North  America. 

My  acquaintance  with  this  region  was  chiefly  obtained  through 
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an  expedition  which  I  undertook  in  the  summer  and  autumn  of 
the  year  1876.  I  left  Franklin,  Utah,  by  the  Helena  stage,  which 
carries  its  passengers  through  parts  of  Idaho  and  Montana, 
reaching  Helena  in  four  days  from  the  time  of  starting.  The 
route  first  traverses  the  rolling  country  of  Bear  river,  and  then 
enters  the  sandy  lava  desert  of  Eastern  Idaho.  Passing  this 
inhospitable  region,  we  cross  the  main  range  of  the  Rocky 
mountains  and  enter  Montana  by  the  Red  Rock  valley,  which  is 
watered  by  one  of  the  creeks  which  form  the  heads  of  the  Mis- 
souri. Here  commence  the  beauties  of  Montana  scenery.  The 
numerous  parallel  ranges  of  low  mountains  are  capped  by  masses 
of  lava,  the  remnants  of  an  ancient  outflow  that  once  covered  the 
country.  The  faces  of  this  rock  are  vertical,  often  approaching 
columnar,  and  generally  possess  a  serrate  crest  The  slopes 
below  them,  and  the  lower  valleys,  are  beautifully  green.  Before 
reaching  Helena  a  portion  of  the  granite  region  is  passed  over. 
Here  the  scenery  is  of  a  different  character.  The  more  yielding 
material  of  the  rock  has  given  the  hills  more  rounded  forms,  and 
huge  masses  of  weathered  boulders,  piled  in  the  most  grotesque 
nianncr,  are  oflen  seen.  The  timber  is  more  abundant,  and  the 
hills  abound  in  game,  especially  grouse  ( Tetrao  obscurus^  etc.). 
On  their  sides  several  species  of  Sciurida  are  numerous. 

Continuing  beyond  Helena  to  the  north-east,  the  Palaeozoic 
region  is  reached.  The  stage  route  for  Fort  Benton  passes  through 
the  Prickly  Pear  canyon,  a  narrow  pass  of  a  thousand  feet  in 
depth,  between  great  walls  of  carboniferous  rocks.  After  issuing 
from  it  and  crossing  a  high  mountain,  the  stage  descends  to  the 
plains.  Previous  to  visiting  this  region,  I  had  not  realized  the 
fact  that  the  same  plains  with  which  I  had  become  familiar  in 
Kansas  and  Colorado,  extended  west  and  north  of  the  Missouri 
river,  with  all  their  peculiar  scenery  and  products ;  the  buffalo 
grass,  the  prairie  dog  and  antelope,  the  yelping  coyote,  the  owls, 
the  prairie  rattlesnake  and  the  herds  of  bison.  At  Fort  Shaw 
the  Rocky  range  towers  grandly  on  the  western  horizon,  and  on 
the  east  the  Belt  mountains  rise  abruptly  in  magnificent  propor- 
tions from  the  level  plain. 

The  road  thence  to  Fort  Benton  is  varied  by  ponds  and  **  slews  " 
whose  proportions  depend  on  the  quantit)'  of  the  rains.  These 
are  the  homes  of  numerous  Siredons,  Speas  and  toads. 

From  Fort  Benton  eastward  the  Missouri  flows  between  high 
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As  a  rule,  especially  ia  plants  like  L.  sypialUka,  which  are  of 
simple  habit,  the  flowers  are  visited  by  bees  from  the  lowest  one 
of  the  raceme  upward,  as  has  been  observed  by  others  to  be  the 
case  with  so  many  other  plants.  The  humming-bird  that  I  saw 
visiting  L.  cardinalk  also  acted  in  precisely  the  same  way.  As 
the  lowest  flowers  are  the  oldest,  and  consequently  the  only  ones 
in  the  pistillate  stage  of  development,  it  is  evident  that  they  will 
usually  be  fertilized  by  pollen  from  a  distinct  plant,  and  after  they 
are  all  fertilized,  pollen  is  taken  from  flowers  situated  higher  on 
the  raceme  for  the  fertilization  of  the  older  flowers  of  the  next 
raceme  visited.  With  the  creeping  L.  erimis  I  have  noticed  that 
bees  visit  the  flowers  indifferently,  alighting  on  almost  any  flower 
which  protrudes  from  the  tangle.  But  after  once  alighting  they 
generally  adhere  to  the  branch  on  which  this  flower  is  situated, 
working  upward  upon  it;  though  this  is  not  invariably  the  case. 

In  many  species,  perhaps  all,  the  style  elongates  sufiiciently  to 
cause  the  mature  stigma  to  stand  at  a  considerable  distance  with- 
out the  anther-tube,  thus  making  it  still  more  certain  that  it  will 
be  brushed  by  an  insect  visiting  the  flower  than  is  the  case  with 
the  tip  of  the  anthers,  for  a  superabundance  of  pollen  admits  of  an 
occasional  failure  to  remove  it,  but  it  is  imperatively  necessary 
that  each  stigma  be  fertilized. 


A  CONTRIBUTION  TO  THE  ZOOLOGY  OF  MONTANA 

BY  E.  D.  COPE. 

THE  Territory  of  Montana,  taken  as  a  whole,  is  probably  the 
most  valuable  tract  of  land  which  has  not  yet  been  placed 
under  control  of  a  State  government,  within  the  limits  of  the 
United  States.  As  is  well  known,  the  diminished  elevation  of  the 
Rocky  mountains  and  adjacent  plains,  as  well  as  tliu  nortiiwjrd 
bend  of  the  isothermal  lines,  indicate  for  Montana  *  milder 
climate  than  that  of  the  Territory  of  Wyoming  on^  M.vaA.A 
that  of  Dakota  on  the  east.  Its  agricultur^ 
than  that  of  either  of  those  Territories, 
in  the  yield  of  its  mines.  Timbr-  . 
mountain  ranges,  and  it  is,  par 
game  of  North  America. 
My  acquaintance  with  t 
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an  expedition  which  I  undertook  in  the  summer  and  autumn  of 
tlie  year  1876.  I  left  Franklin,  Utah,  by  the  Helena  stajje.  which 
carries  its  passengers  through  parts  of  Idaho  and  Montina, 
reaching  Helena  in  four  days  from  the  time  of  starting-  The 
route  first  traverses  the  rolling  country  of  Bear  river,  and  then 
enters  the  sandy  lava  desert  of  Eastern  Idaho.  Passing  this 
inhospitable  region,  we  cross  the  main  range  of  the  Rocky 
mountains  and  enter  Montana  by  the  Red  Rock  vallej-,  which  is 
watered  by  one  of  the  creeks  which  form  the  heads  of  the  Mis- 
souri. Here  commence  the  beauties  of  Montana  scenery.  The 
numerous  parallel  ranges  of  low  mountains  are  capped  by  masses 
of  lava,  the  remnants  of  an  ancient  outflow  that  once  covered  the 
country.  The  faces  of  this  rock  are  vertical,  often  approaching 
columnar,  and  generally  possess  a  serrate  crest  The  slopes 
below  them,  and  the  lower  valleys,  are  beautifully  green.  Hcfore 
reaching  Helena  a  portion  of  the  granite  region  is  passed  over. 
Here  the  .scenery  is  of  a  different  character.  The  more  yielding 
material  of  the  rock  has  given  the  hills  more  rounded  forms,  and 
huge  masses  of  weathered  boulders,  piled  in  the  most  grotesque 
manner,  are  often  seen.  The  timber  is  more  abundant,  and  the 
hills  abound  in  game,  especially  grouse  {Tftrao  I'isrrf rtis,  i:tc.). 
On  their  sides  several  species  of  Sriurtdte  are  numerous. 

Continuing  beyond  Helena  to  the  north-east,  the  Paleozoic 
region  is  reached.  The  stage  route  for  Fort  Benton  passes  through 
the  Prickly  Pear  canyon,  a  narrow  pass  of  a  thousand  feet  in 
depth,  between  great  walls  of  carboniferous  rocks.  After  issuing 
from  it  and  crossing  a  high  mountain,  the  stage  descends  to  the 
plains.  Previous  to  visiting  this  region,  I  had  not  realized  the 
fact  that  the  .same  plains  with  which  1  had  become  familiar  in 
Kansas  and  Colorado,  extended  west  and  north  of  the  Missouri 
river,  with  all  their  peculiar  scenery  and  products  ;  the  buffalo 
I,  the  prairie  d<>^  aiwl  antelope,  the  yelping  coyote,  the  owls, 
airie  raitksnjkr  .ind  the  herds  of  bison.  At  Fort  Shaw 
;r.mdly  on  the  western  horizon,  and  on 
i  rise  abruptly  in  magnificent  propor- 

ton  is  varied  by  ponds  and  "  slews  " 
the  (]uantit>-  of  the  rains.     These 
edons,  Speas  and  toads. 
the  Misjsouri  flows  between  high 


432  A  OontrilnUion  to  the  Zoology  of  Montana.  {J^Y* 

As  a  rule,  especially  in  plants  like  L,  syplulitica^  which  arc  of 
simple  habi^  the  flowers  are  visited  by  bees  from  the  lowest  one 
of  the  raceme  upward,  as  has  been  observed  by  others  to  be  the 
case  with  so  many  other  plants.     The  humming-bird  that  I  saw 
visiting  Z.  cardinalis  also  acted  in  precisely  the  same  way.     As 
the  lowest  flowers  are  the  oldest,  and  consequently  the  only  ones 
in  the  pistillate  stage  of  development,  it  is  evident  that  they  will 
usually  be  fertilized  by  pollen  from  a  distinct  plant,  and  after  they 
are  all  fertilized,  pollen  is  taken  from  flowers  situated  higher  on 
the  raceme  for  the  fertilization  of  the  older  flowers  of  the  next 
raceme  visited.     With  the  creeping  Z.  erinus  I  have  noticed  that 
bees  visit  the  flowers  indifferently,  alighting  on  almost  any  flower 
which  protrudes  from  the  tangle.     But  after  once  alighting  they 
generally  adhere  to  the  branch  on  which  this  flower  is  situated, 
working  upward  upon  it;  though  this  is  not  invariably  the  case. 

In  many  species,  perhaps  all,  the  style  elongates  sujfficiently  to 
cause  the  mature  stigma  to  stand  at  a  considerable  distance  with- 
out the  anther-tube,  thus  making  it  still  more  certain  that  it  will 
be  brushed  by  an  insect  visiting  the  flower  than  is  the  case  with 
the  tip  of  the  anthers,  for  a  superabundance  of  pollen  admits  of  an 
occasional  failure  to  remove  it,  but  it  is  imperatively  necessary 
that  each  stigma  be  fertilized. 


■:o:" 


A  CONTRIBUTION  TO  THE  ZOOLOGY  OF  MONTANA. 

BY  E.  D.  COPE. 

THE  Territory  of  Montana,  taken  as  a  whole,  is  probably  the 
most  valuable  tract  of  land  which  has  not  yet  been  placed 
under  control  of  a  State  government,  within  the  limits  of  the 
United  States,    As  is  well  known,  the  diminished  elevation  of  the 
Rocky  mountains  and  adjacent  plains,  as  well  as  the  northward 
bend  of  the   isothermal   lines,  indicate  for   Montana  a  milder 
climate  than  that  of  the  Territory  of  Wyoming  on  the  south,  and 
that  of  Dakota  on  the  east.     Its  agricultural  wealth  is  greater  ^ 
than  that  of  either  of  those  Territories,  and  it  is  superior  to  both^H 
in  the  yield  of  its  mines.    Timber  abounds  on   its  numer«™^ 
mountain  ranges,  and  it  is,  par  excellence,  the  rar^ 
game  of  North  America. 

My  acquaintance  with  this  region  wa** 
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an  expedition  which  I  undertook  in  the  summer  and  autumn  of 
the  year  1876.  I  left  Franklin,  Utah,  by  the  Helena  stage,  which 
carries  its  passengers  through  parts  of  Idaho  and  Montina, 
reaching  Helena  in  four  days  from  the  time  of  starting.  The 
route  first  traverses  the  rolling  country  of  Bear  river,  and  then 
enters  the  sandy  lava  desert  of  Eastern  Idaho.  Passing  this 
inhospitable  region,  we  cross  the  main  range  of  the  Rocky 
mountains  and  enter  Montana  by  the  Red  Rock  valley,  which  is 
watered  by  one  of  the  creeks  which  form  the  heads  of  the  Mis- 
souri. Here  commence  the  beauties  of  Montana  scenery.  The 
numerous  parallel  ranges  of  low  mountains  are  capped  by  masses 
of  lava,  the  remnants  of  an  ancient  outflow  that  once  covered  the 
country.  The  faces  of  this  rock  are  vertical,  often  approaching 
columnar,  and  generally  possess  a  serrate  crest.  The  slopes 
below  them,  and  the  lower  valleys,  are  beautifully  green.  Before 
reaching  Helena  a  portion  of  the  granite  region  is  passed  over. 
Here  the  scenery  is  of  a  different  character.  The  more  yielding 
material  of  the  rock  has  given  the  hills  more  rounded  forms,  and 
huge  masses  of  weathered  boulders,  piled  in  the  most  grotesque 
manner,  are  often  seen.  The  timber  is  more  abundant,  and  the 
hills  abound  in  game,  especially  grouse  ( Tetrao  obscurus^  etc.). 
On  their  sides  several  species  of  SciuridiB  are  numerous. 

Continuing  beyond  Helena  to  the  north-east,  the  Pal.-eozoic 
region  is  reached.  The  stage  route  for  Fort  Benton  passes  through 
the  Prickly  Pear  canyon,  a  narrow  pass  of  a  thousand  feet  in 
depth,  between  great  walls  of  carboniferous  rocks.  After  issuing 
from  it  and  crossing  a  high  mountain,  the  stage  descends  to  the 
plains.  Previous  to  visiting  this  region,  I  had  not  realized  the 
fact  that  the  same  plains  with  which  I  had  become  familiar  in 
Kansas  and  Colorado,  extended  west  and  north  of  the  Missouri 
river,  with  all  their  peculiar  scenery  and  products ;  the  buffalo 
grass,  the  prairie  dog  and  antelojx!,  the  yelping  coyote,  the  owls, 
the  prairie  rattlesnake  and  the  herds  of  bison.  At  Fort  Shaw 
thc^^^gky  ran^i^Auycrs  grandly  on  the  western  horizon,  and  on 

(tains  rise  abruptly  in  magnificent  propor- 

'In. 

''^-^  Benton  is  varied  by  ponds  and  **  slews  " 
the  quantit)'  of  the  rains.  These 
redons,  Speas  and  toads. 

the  Mi^ouri  flows  between  high 
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As  a  rule,  especially  in  plants  like  L.  syplulitica^  which  are  of 
simple  habi^  the  flowers  are  visited  by  bees  from  the  lowest  one 
of  the  raceme  upward,  as  has  been  observed  by  others  to  be  the 
case  with  so  many  other  plants.  The  humming-bird  that  I  saw 
visiting  L,  cardvuilis  also  acted  in  precisely  the  same  way.  As 
the  lowest  flowers  are  the  oldest,  and  consequently  the  only  ones 
in  the  pistillate  stage  of  development,  it  is  evident  that  they  will 
usually  be  fertilized  by  pollen  from  a  distinct  plant,  and  after  they 
are  all  fertilized,  pollen  is  taken  from  flowers  situated  higher  on 
the  raceme  for  the  fertilization  of  the  older  flowers  of  the  next 
raceme  visited.  With  the  creeping  Z.  erinus  I  have  noticed  that 
bees  visit  the  flowers  indifferently,  alighting  on  almost  any  flower 
which  protrudes  from  the  tangle.  But  after  once  alighting  they 
generally  adhere  to  the  branch  on  which  this  flower  is  situated, 
working  upward  upon  it;  though  this  is  not  invariably  the  case. 

In  many  species,  perhaps  all,  the  style  elongates  sujfficiently  to 
cause  the  mature  stigma  to  stand  at  a  considerable  distance  with- 
out the  anther-tube,  thus  making  it  still  more  certain  that  it  will 
be  brushed  by  an  insect  visiting  the  flower  than  is  the  case  with 
the  tip  of  the  anthers,  for  a  superabundance  of  pollen  admits  of  an 
occasional  failure  to  remove  it,  but  it  is  imperatively  necessary 
that  each  stigma  be  fertilized. 


■:o:- 


A  CONTRIBUTION  TO  THE  ZOOLOGY  OF  MONTANA. 

BY  E.  D.  COPE. 

THE  Territory  of  Montana,  taken  as  a  whole,  is  probably  the 
most  valuable  tract  of  land  which  has  not  yet  been  placed 
under  control  of  a  State  government,  within  the  limits  of  the 
United  States,  As  is  well  known,  the  diminished  elevation  of  the 
Rocky  mountains  and  adjacent  plains,  as  well  as  the  northward 
bend  of  the  isothermal  lines,  indicate  for  Montana  a  milder 
climate  than  that  of  the  Territory  of  Wyoming  on  the  south,  and 
that  of  Dakota  on  the  east.  Its  agricultural  wealth  is  greater 
than  that  of  either  of  those  Territories,  and  it  is  superior  to  both 
in  the  yield  of  its  mines.  Timber  abounds  on  its  numerous 
mountain  ranges,  and  it  is,  par  excellence,  the  range  of  the  large 
game  of  North  America. 

My  acquaintance  with  this  region  was  chiefly  obtained  through 
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an  expedition  which  I  undertook  in  the  summer  and  autumn  of 
the  year  1876.  I  left  Franklin,  Utah,  by  the  Helena  stage,  which 
carries  its  passengers  through  parts  of  Idaho  and  Montana, 
reaching  Helena  in  four  days  from  the  time  of  starting.  The 
route  first  traverses  the  rolling  country  of  Bear  river,  and  then 
enters  the  sandy  lava  desert  of  Eastern  Idaho.  Passing  this 
inhospitable  region,  we  cross  the  main  range  of  the  Rocky 
mountains  and  enter  Montana  by  the  Red  Rock  valley,  which  is 
watered  by  one  of  the  creeks  which  form  the  heads  of  the  Mis- 
souri. Here  commence  the  beauties  of  Montana  scenery.  The 
numerous  parallel  ranges  of  low  mountains  are  capped  by  masses 
of  lava,  the  remnants  of  an  ancient  outflow  that  once  covered  the 
country.  The  &ces  of  this  rock  are  vertical,  often  approaching 
columnar,  and  generally  possess  a  serrate  crest.  The  slopes 
below  them,  and  the  lower  valleys,  are  beautifully  green.  Before 
reaching  Helena  a  portion  of  the  granite  region  is  passed  over. 
Here  the  scenery  is  of  a  different  character.  The  more  yielding 
material  of  the  rock  has  given  the  hills  more  rounded  forms,  and 
huge  masses  of  weathered  boulders,  piled  in  the  most  grotesque 
manner,  are  often  seen.  The  timber  is  more  abundant,  and  the 
hills  abound  in  game,  especially  grouse  ( Teirao  obscurus,  etc.). 
On  their  sides  several  species  of  Sciurida  are  numerous. 

Continuing  beyond  Helena  to  the  north-east,  the  Palaeozoic 
region  is  reached.  The  stage  route  for  Fort  Benton  passes  through 
the  Prickly  Pear  canyon,  a  narrow  pass  of  a  thousand  feet  in 
depth,  between  great  walls  of  carboniferous  rocks.  After  issuing 
from  it  and  crossing  a  high  mountain,  the  stage  descends  to  the 
plains.  Previous  to  visiting  this  region,  I  had  not  realized  the 
fact  that  the  same  plains  with  which  I  had  become  familiar  in 
Kansas  and  Colorado,  extended  west  and  north  of  the  Missouri 
river,  with  all  their  peculiar  scenery  and  products  ;  the  buffalo 
grass,  the  prairie  dog  and  antelope,  the  yelping  coyote,  the  owls, 
the  prairie  rattlesnake  and  the  herds  of  bison.  At  Fort  Shaw 
the  Rocky  range  towers  grandly  on  the  western  horizon,  and  on 
the  east  the  Belt  mountains  rise  abruptly  in  magnificent  propor- 
tions from  the  level  plain. 

The  road  thence  to  Fort  Benton  is  varied  by  ponds  and  "  slews  " 
whose  proportions  depend  on  the  quantit)'  of  the  rains.  These 
are  the  homes  of  numerous  Siredons,  Speas  and  toads. 

From  Fort  Benton  eastward  the  Mi^ouri  flows  between  high 
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and  often  precipitous  banks,  and  the  elevated  plain  on  the  north 
side  gives  uninterrupted  views  of  great  beauty.  To  the  north -cast 
the  red  granite  masses  of  the  Bear's  Paw  mountains  obstruct  the 
view,  and  to  the  south,  mountains  of  various  outlines  form  the 
horizon.  These  are  the  Belt,  Judith  and  Snowy  ranges,  and  they 
enclose,  with  the  bend  of  the  Missouri  river,  an  extensive  plain. 
From  this  plain  rise  several  table-topped  masses,  evidently  rem- 
nants of  old  strata  protected  by  an  outflow  of  lava. 

At  the  mouth  of  the  Judith  river  the  special  object  of  my 
exploration  began  to  claim  attention,  viz :  the  investigation  of  the 
beds  of  the  Judith  River  Lignite  formation  and  the  extraction  of 
their  fossils.  The  results  of  this  work  are  given  in  the  Bulletin 
of  the  U.  S.  Geological  Survey  of  the  Territories,  F.  V.  Hayden 
in  charge.  Vol.  in,  No.  3,  1877.  The  exploration  included  the 
valleys  of  the  Judith  river,  Dog  creek  and  Two  Calf  creek,  and 
the  canyons  of  the  south  side  of  the  Missouri  as  far  east  as 
Amell's  creek,  and  the  corresponding  situations  on  the  north  side 
of  the  river  on  the  return  to  Fort  Benton.  These  streams  carve 
deep  canyons  through  the  yielding  lacustrine  and  marine  strata 
which  underlie  the  plains,  which  often  present  scenery  of  terrible 
desolation  and  grandeur.  The  bluffs  of  the  Missouri  reach  the 
height  of  one  thousand  feet  in  many  places,  and  in  but  few  locali- 
ties are  passable  by  wagons.  The  labyrinths  of  their  branch 
canyons  are  only  passable  by  pack  animals,  and  the  high  land 
can  only  be  successfully  reached  by  a  most  careful  discrimination 
of  the  main  "divides,"  or  water-sheds,  from  the  innumerable 
spurs  which  diverge  from  them. 

The  plains  of  this  region  are  neutral  ground  between  the  Crow 
and  Sioux  Indians,  who  are  ever  at  war ;  and  they  have  not  been 
regarded  as  a  safe  abode  for  white  settlers.  The  only  Americans 
in  the  region  are  the  few  wood-choppers  on  the  Missouri  bot- 
toms, and  the  freight  and  other  agents  of  the  Missouri  river 
steamers  and  shipping  houses,  who  for  a  few  months  of  every 
year  are  stationed  at  Cow  island.  The  country  is  practically  left 
to  the  game,  which  is  here  generally  unmolested  excepting  by 
occasional  hunting  bands  of  Indians. 

While  geological  and  palaeontological  exploration  was  the 
primary  object  of  the  expedition,  a  few  zoological  notes  were 
taken,  which  I  here  record. 

Mammals. — One  of  the  characteristic  mammalia  of  Montana 
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is  the  Haplocerus  montanus,  or  Rocky  mountain  goat-antelope. 
It  is  not  rare,  and  is  said  to  be  easily  domesticated.  The  most 
southern  and  eastern  locality  at  which  I  heard  of  its  occurrence 
is  the  Prickly  Pear  canyon. 

The  abundance  of  game  on  the  plains  south  of  the  Missouri  is 
well  illustrated  by  the  experience  of  a  day  on  which  I  rode  from 
my  camp  to  some  bad  lands  which  lay  at  a  distance  of  perhaps 
ten  miles  from  it  In  the  course  of  the  ride  I  passed  at  least  a 
dozen  antelopes  at  different  points,  and  the  usual  population  of 
prairie  marmots  and  several  coyotes.  On  reaching  the  summit 
of  a  hill  I  came  suddenly  on  four  fine  buck  Ccnms  macrotis,  and 
soon  after  descried  a  few  bison  grazing  at  no  great  distance. 
Passing  a  stream  I  surprised  three  docs  of  the  Ccnms  macrotis, 
and  afterwards  came  upon  the  rather  fresh  trail  of  elk.  On  my 
return  from  the  blufTs  in  the  afternoon  I  encountered  four  grizzly 
bears  together.  They  displayed  considerable  curiosit)%  and  for 
some  time  seemed  undecided  as  to  the  proper  course  to  pursue  ; 
they  advanced  iowards  me  one  step  and  retreated  two,  and  so 
alternately  moving  forward  and  backward  they  reached  the  edge 
of  the  rising  ground  upon  which  they  stood  ;  they  then  quickly 
disappeared  behind  it,  and  when  they  next  came  into  view,  were 
in  full  retreat  some  distance  away. 

Reptiles  and  Batrachians,  —  There  was  nothing  noteworthy 
observed  respecting  reptiles.  Not  a  tortoise  was  seen,  and  the 
only  abundant  snake  was  the  Crotalus  conflucntus.  This  rattle- 
snake grows  to  its  largest  size  in  the  Upper  Missouri  region,  and 
is  abundant  in  localities  of  different  characters.  The  next  most 
common  reptile  is  the  Phrynosoma  douglassi,  and  after  it  the 
Heterodon  simus. 

Much  more  of  interest  was  observed  in  the  department  of 
Batrachia, 

Rana  pretiosa  Bd.  and  Gird.  I  found  this  species  quite  common 
in  the  Prickly  Pear  canyon  and  valley,  associated  with  perhaps 
another  and  smaller  species,  which  I  did  not  succeed  in  taking. 
This  west  coast  form  is  apparently  confined  to  the  damper  moun- 
tainous regions,  as  I  never  met  with  it  in  any  other  part  of  the 
Rocky  mountains,  and  it  disappeared  as  soon  as  we  entered  on 
the  plains.  I  observed  a  Eutania  in  the  same  localities,  but  no 
Phrynosomas.  The  Rana  pretiosa  has  shorter  legs  than  the  R, 
aurora^  which  with  some  varieties,  can  only  be  regarded  as  a  sub- 
species of  R.  temporaria,  so  fitr  as  I  can  %ee. 
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Rana  halecina  berlandieri. — ^This  abundant  species  replaces  the 
preceding  on  the  plains,  and  is  the  characteristic,  and  indeed  the 
only  Rana  of  the  limited  batrachian  fauna  of  that  widely  extended 
district.  On  leaving  the  mountains  this  species  immediately 
appears,  accompanied  by  Phrynosoma  douglassi,  Crotalus  conflu- 
entus,  Heterodon  simus,  etc.  The  form  which  inhabits  the  plains 
differs  in  color  and  superior  size  from  that  found  in  the  tide-water 
swamps  of  the  Atlantic  coast,  on  which  account  I  have  retained 
for  it  the  sub-specific  name  at  the  head  of  the  paragraph. 

Spea  bombifrons  Cope. — This  species  is  characteristic  of  the 
northern  parts  of  the  Plains  and  Great  Basin.  It  was  especially 
common  in  the  region  north  of  the  Missouri  river  and  eastward 
of  Fort  Benton.  Before  my  arrival  there,  rain  had  fallen,  and  the 
ruts  of  the  wagon  trails  were  filled  with  water.  These  ditches 
contained  numerous  examples  of  this  species,  together  with 
Clwrophilus  triseriatus,  Bufo  dipternus  and  Amblystoma  mavartium. 
Their  metamorphosis  was  completed  by  that  time  (August  20th), 
although  some  of  the  specimens  were  small. 

In  Idaho,  near  latitude  43°  30',  is  situated  a  body  of  water 
known  as  Market  lake.  Its  extent  is  variable,  for  it  is  said  to  be 
dependent  for  its  water  supply  on  the  overflows  of  the  Snake 
river,  which  is  a  few  miles  distant  to  the  eastward.  An  old  chan- 
nel leads  from  the  river  to  the  lake,  giving  probability  to  the 
statement.  At  the  time  of  my  passage  through  the  region,  the 
water  was  unusually  high,  for  a  portion  of  the  stage  road  with 
parts  of  numerous  telegraph  poles,  was  submerged.  The  lake 
appeared  to  be  about  ten  miles  long  by  six  in  width.  The  country 
surrounding  it  is  arid,  and  the  sand  which  represents  soil,  rests 
on  a  basis  of  lava.  The  stage  halted  for  a  short  time  to  enable  me 
to  examine  the  shore  of  the  lake.  I  found  it  to  be  lined  with  a 
wind-row  of  grasshoppers  {Caloptenus  spretus)  which  had  fallen 
into  the  water  and  been  washed  up,  some  living,  others  dead. 
Among  them  I  found  numerous  large  fat  larvae  of  Spea  bontbi- 
frons,  occupying  small  spaces  which  they  had  cleared,  quite  out 
of  the  reach  of  the  water.  Their  limbs  were  nearly  fully  grown, 
while  their  tails  had  suffered  no  absorption,  and  their  jaws  were 
toothless  and  cartilaginous ;  some  quite  larval  in  form,  others  with 
wider  gape.  They  were  engaged  in  eating  the  grasshoppers,  and 
I  detected  several  specimens  with  the  entire  insects  in  their 
mouths.     In  some   instances  the  grasshoppers'  bodies  were  too 
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large  and  projected  from  their  mouths.  These  precocious  larvae 
were  evidently  air-breathers,  and  hopped  about,  presenting  a 
curious  appearance  as  they  dragged  their  large  tails  ader  them. 
I  found  some  adult  specimens  of  Amblystoma  mavortium  also, 
along  the  waters  edge.  These  observations  were  made  on  the 
I  ith  of  August,  1876. 

Chorophitus  triseriatus  Wicd. — This  widely  distributed  species 
I  obtained  at  Franklin,  on  the  Utah-Idaho  boundary,  and  subse- 
quently found  it  very  common  in  the  ruts  of  the  wagon  trails  on 
the  plains  east  of  Fort  Benton.  In  the  latter  locality  it  was 
generally  of  a  bright  green  color. 

Bufo  diptemus  Cope,  sp.  nov. — This  toad  I  found  abundant  on 
the  plains  north  of  the  Missouri  river  east  of  Fort  Benton,  in  the 
wagon  ruts  of  rain-water,  in  company  with  Spea  bombifrons,  etc. 
It  is  of  about  the  same  size  as  the  latter  species,  and  resembles  it 
in  various  ways ;  it  doubtless  has  similar  fossorial  habits,  as  it 
is  furnished  with  a  tarsal  shovel  of  the  same  proportions,  and  has 
in  addition  a  second  tarsal  bone  produced  into  a  digging  spur. 
The  prcfonta!  bones  are  thickened  in  the  same  way,  although  not 
to  the  same  extent  as  in  Spca  bombifropis,  a  condition,  no  doubt, 
directly  connected  with  the  habit  of  pushing  aside  the  earth 
while  excavating  burrows  with  the  feet  It  is  easily  distinguish- 
able from  the  Spea,  by  the  ordinary  collector,  by  its  large  dorsal 
spots,  which  are  much  better  defined  than  are  the  small  ones  of 
the  5.  bombifrons,  I  did  not  find  the  Bufo  diptcrnus  south  of 
the  Missouri  river ;  there  its  place  is  occupied  by  a  very  distinct 
species. 

This  Bufo  difTcrs  from  the  B,  Untiginosus  and  all  its  sub-species 
in  the  presence  of  two  well-developed  fossorial  tarsal  spurs,  and 
in  the  large  size  of  the  internal  one.  In  this  respect  it  need  only 
be  compared  with  the  B,  compactilis  Wiegm.,  from  South  Texas 
and  Mexico.  It  is  distinctly  related  to  the  latter,  but  is  separable 
from  it  as  a  distinct  species  on  account  of  (i)  its  much  smaller 
size,  rlraching  only  half  the  dimensions,  (2)  the  smaller  size  and 
obscurity  of  the  tympanic  membrane,  which  is  only  one-third  the 
diameter  of  the  eye-slit,  while  in  B,  compactilis  it  is  one-half  the 
same  diameter,  and  is  well  defined,  (3)  the  larger  and  truncate 
external  tarsal  spur,  and  (4)  the  coloration,  which  is  quite  distinct. 
The  head  in  the  adult  R.  compactilis  is  also  distinctly  shorter. 

There  are  two  faint  straight  supraorbital  ridges,  and  a  postor- 
bital  but  no  supratympanic  ridge.    The 'supraorbitals  are  united 
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by  the  enlargement  of  the  posterior  part  of  the  prefontal  bones, 
which  forms  quite  a  tuberosity,  in  adults.  These  bones  slope 
steeply,  truncating  the  muzzle  obliquely  in  profile  to  the  naresj 
the  latter  then  descends  vertically  to  the  lip  border.  The  sides 
of  the  muzzle  are  flat.  The  length  of  the  head  to  the  line  of  the 
postorbital  ridges  is  just  one-fourth  of  the  length  to  the  extremity 
of  the  coccygeal  style ;  it  enters  the  same  axis  of  the  B,  com- 
pactilis  five  anij  one-half  times.  The  parotoid  glands  are  wide 
ovals  and  are  in  contact  with  the  postorbital  ridges  as  in  B,  com- 
pactilis.  The  choanae  are  rather  smaller  than  the  nares.  The 
skin  is  roughened  with  small  tubercles  above  and  below,  those 
of  the  superior  surfaces  being  larger  and  more  sp>aced.  When 
the  hinder  leg  is  extended  forwards,  the  end  of  the  astragalus 
reaches  the  tympanic  membrane.  The  posterior  digits  are  shortly 
webbed  at  the  base.  Their  extremities,  like  the  spurs,  are  capped 
with  brown  horn,  but  these  sheaths  are  readily  lost  in  spirits,  and 
with  them  some  of  the  characters  of  the  species. 

In  life  the  color  of  this  species  is  ashen,  marked  with  three 
pairs  of  large  brown  spots  on  the  back.  A  similar  spot  crosses 
each  eyelid,  and  there  is  a  pair  on  the  end  of  the  muzzle.  There 
are  two  or  three  large  longitudinal  spots  on  the  sides  which  may 
unite  into  two  bands,  one  above  the  other.  The  spots  have 
blackish  edges  and  paler  centers  with  yellow  or  red  tips  on  the 
tubercles ;  the  ground  is  brighter  round  the  spots.  The  limbs 
have  similar  large  spots  on  their  superior  surfaces,  and  the  palms 
and  soles  are  yellowish.  There  are  two  large  spots  below  the 
eye,  and  smaller  spots  on  the  tips  in  front.     Below  immaculate. 

Length  of  head  and  body,  m.  .040;  do.  of  head,  .010;  width 
of  head  behind  rictus  ovis,  .016;  length  of  fore  limb,  .020;  do. 
of  hind  limb  from  vent,  .048 ;  do.  of  hind  foot,  .022. 

This  species  is  one  of  the  handsomest  of  the  nearctic  species 
of  the  genus. 

Bufo  ?  sp. — I  have  already  alluded  to  this  toad  as  representing 
the  B.  dipternus  on  the  south  side  of  the  Missouri  river  on  the 
plains  of  Northern  Montana.  I  saw  numerous  specimens  on  Dog 
creek,  but  was  unfortunately  unable  to  preserve  them  on  account 
of  the  want  of  spirits.  The  species  is  small  and  resembles  the 
Spea  bombifrons  in  its  color  much  more  nearly  than  does  the  B, 
dipternus,  since  it  exhibits  numerous  small  spots  without  margins. 
But  it  does  not  have  the  developed  tarsal  spurs  of  the  B,  dip- 
ternus, and  resembles  much  more  nearly  the  B,  lentiginosus.  I 
am  under  the  impression  that  it  should  be  considered  a  sub- 
species of  that  widely  distributed  toad. 

Amblystonta  mavortium  Baird. — I  have  already  mentioned  find- 
ing this  species  in  rain  pools  north  of  the  Missouri,  and  on  the 
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shore  of  Market  lake,  Idaho.  Twelve  miles  northward  of  the  latter 
is  a  much  smaller  body  of  clear  water  which  is  more  permanent 
in  its  character,  since  I  was  told  when  there  that  it  had  not  been 
dry  since  1871.  On  the  shore  I  found  several  specimens  of  the 
Amblvstonta  max*ortium  in  various  stajjes  of  transition  from  the 
larval  condition.  They  mostly  presented  stumps  pf  the  branchial 
processes,  with  a  greater  or  less  degree  of  atrophy  of  the  fimbria?. 
These  animals  occupied  holes  the  size  and  shape  of  their  bodies 
excavated  vertically  in  the  sand,  from  which  their  heads  pro- 
truded. They  were  so  situated  as  to  be  overflowed  by  every 
slight  change  of  level  of  the  water,  which  also  kept  their  holes 
full.  This  situation  is  especially  adapted  to  a  state  of  transition 
from  a  branchial  to  a  pulmonary  respiration. 

This  is  the  only  species  of  salamander  I  observed  in  Montana. 
Its  abundance  in  the  central  district  of  the  nearctic  region  is  now 
well  known,  and  a  full  account  of  its  numerous  transitional  and 
color  forms  will  be  found  in  my  monograph  of  the  genus  Ambly- 
stofma,  published  in  1867.^ 

Fishes, — ^The  food  fishes  at  Fort  Benton  are  the  Lucioperca 
borea^  the  Scaphirhynchops  platyrhynchus  (sturgeon)  and  the  Lota 
maculosa  (ling).  Of  these  the  Lucioperca  is  easily  the  superior, 
but  the  sturgeon  is  not  a  bad  fish.  The  "  chub  **  of  the  river  at 
that  point  is  the  Pogonichthys  communis,  which  sometimes  grows 
to  a  foot  in  length,  and  is  the  usual  bait  for  hooks.  Hyoilon 
tcrgisus  is  common  there  also.  In  the  mountain  streams  at  the 
heads  of  the  Missouri  and  its  tributaries  the  trout  and  white-fish 
{Coregonus  villiamsonii),  are  the  universally  prized  pan  fishes.  I 
heard  that  the  grayling  (JPiymallus  montanus)  occurs  occasionally 
with  them,  but  did  not  see  it  myself  The  following  is  a  list  of  the 
species  which  I  observed  in  the  Missouri  river  and  its  tributaries. 
Of  course  it  is  a  mere  contribution  to  the  subject,  as  I  did  not 
fish  extensively  at  any  point.  The  larger  number  of  s[)ecies  were 
taken  at  the  lower  part  of  the  course  of  little  creek,  which 
empties  into  the  west  side  of  the  Missouri  not  far  north  of  the 
mouth  of  the  Moreau,  Dakota.  At  the  season  of  the  year  (Octo- 
ber) when  I  visited  it,  the  creek  was  reduced  to  a  chain  of  pools, 
which  occupied  hollows  in  the  clay  shales  of  Cretaceous  No.  4. 
The  alkaline  substances  from  these  shales  saturated  the  water,  but 
this  did  not  prove  fatal  to  very  numerous  specimens  of  eight 
species  of  fishes. 

>  Proceeding!  Academy  Natural  Sciences,  Philadelphia,  p.  166. 
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Percomorphi, — Lucioperca  borea  Richdn. — Abundant  all  along 
the  river.  The  specimens  ag^ee  very  nearly  with  the  description 
of  L.  canadensis,  given  by  Jordan,'  but  I  find  six  long  pyloric 
cceca,  two  a  little  shorter  than  the  others.  The  second  dorsal 
rays  number  nineteen  in  three  specimens,  the  last  one  split 
Girard  gives  the  number  as  twenty. 

Lota  maculosa  Leseur. — Common  ;  Battle  creek. 

Nematognathi, — IchtluBlums  punctattis  Raf. — Pools  left  by  the 
river  near  Battle  creek. 

Plectospondyli, — Senwtilus  corporalis  Mitch. — Battle  creek. 

Pogonichthys  communis  Gird. — Fort  Benton,  Judith  river. 

Rhinichthys  maxillosus  Cope. — Battle  creek. 

Phoxinus  milnerianus  Cope,  sp.  nov.  —  Form  elongate;  chin 
slightly  beyond  upper  lip.  Pharyngeal  teeth  2.5-4.2.  Scales  in 
fifteen  longitudinal  rows  between  the  dorsal  and  ventral  fins. 
Diameter  of  orbit  equal  to  length  of  muzzle,  and  entering  length 
of  head  three  and  a-half  times.  The  latter  enters  the  length  to 
the  origin  of  the  caudal  fin  four  times.  The  greatest  depth  enters 
the  same  five  and  a-half  times.  The  dorsal  fin  originates  above 
a  point  behind  the  entire  base  of  the  ventral.  Radii  D.  I.  8.  A. 
L.  8.  The  mouth  is  rather  large,  the  extremity  of  the  maxillary 
bone  extending  nearly  to  the  line  of  the  pupil  of  the  eye.  The 
head  is  rather  flat  above  and  wide,  the  parietal  width  being  about 
one-third  the  length  between  the  last  dorsal  ray  and  the  base  of 
the  caudal.  The  distance  to  which  the  lateral  line  extends  is 
unknown  because  the  scales  of  the  posterior  part  of  the  body 
are  lost. 

Color  brownish-olive  above  ^  below  silvery.  A  black  band,  not 
well  defined  on  the  borders,  extends  from  the  end  of  the  muzzle 
to  the  base  of  the  caudal  fin,  where  it  terminates  in  a  black  spot 
A  reddish  spot  at  the  base  of  the  anterior  dorsal  rays,  muzzle 
dark.     Length,  m.  0.065. 

This  species  differs  from  the  P.  neogaus  Cope,  in  its  slender 

form  and  small  number  of  rows  of  scales.     It  is  dedicated  to  my 

friend  Jas.  W.  Milner,  of  the  U.  S.  Fish  Commission. 

Chrosomus  sp. — Small  individuals  from  Battle  creek. 

Hybognathus  evansi  Girard. — ^This  fish  was  very  abundant  at 
Battle  creek.  It  has  the  slender  suborbital  bones  of  the  argyritis 
group,  with  the  small  eye  of  the  nuchalis  group,  and  is  a  well 
marked  species. 

Hyborhynchus  nigellus  Cope. — From  Battle  creek;  originally 
described  from  Colorado  in  the  Report  of  Lieut.  G.  M.  Wheeler. 

*  First  Annual  Report  of  the  Ohio  State  Fish  Comm.,  1877,  pp.  69-87. 
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I  may  here  mention  that  the  Hyborhynchus  sidcrius  Cope,  is  a 
Hybognathus ;  its  enumeration  under  the  former  head  being  the 
result  of  some  one's  inadvertence.  The  Rhinichthys  maxillosus 
of  that  report  I  believe  now  to  be  distinct  from  the  species  I 
called  by  that  name,  and  I  propose  that  it  be  termed  R,  trans- 
montanus.  It  differs  from  the  more  eastern  species  in  having  the 
dorsal  fin  equidistant  between  the  base  of  the  caudal  and  the  end 
of  the  muzzle,  and  in  having  the  longitudinal  series  of  scales 
below  the  lateral  line  more  numerous  (12-13)  ^"^  equal  to  the 
number  of  scales  above  it.  In  R.  tnaxillosus^  from  Battle  creek, 
they  number  ^J'. 

Isospondyli, — Hyodon  tergisus  Les. — ^Judith  river  and  pools  of 
the  Missouri  hear  Battle  creek. 

Coregonus  villiantsonii  Gird. — Heads  of  the  tributaries  of  the 
U[^r  Missouri. 

Ginglymodi. — Lepidosteus  productus  Cope,*  and  L.  otarius  Cope. — 
I  found  both  these  species  in  pools  left  by  the  Missouri  river  near 
to  Battle  creek,  maintaining  their  characters  exactly.  They  differ 
in  both  proportions  and  color.  The  L,  productus  is  lead  colored 
above  and  white  below,  the  colors  gradually  commingling  on  the 
sides.  There  are  no  spots  on  the  sides  nor  at  the  base  of  the 
tail,  and  there  are  three  spots  on  the  caudal  fin.  In  Z.  otarius  of 
the  same  small  size,  the  darker  lead  color  of  the  back  is  abruptly 
separated  from  the  white  of  the  belly  by  a  row  of  dark  spots, 
and  there  is  a  black  spot  at  the  base  of  the  caudal  fin.  The  spots 
on  the  latter  are  large  and  more  numerous. 

The  specimens  I  obtained  of  both  species  are  young.  One  of 
the  L.  productus,  of  eight  and  one-half  inches  in  length,  exhibits 
the  persistent  caudal  chorda  dorsalis  with  dermal  mai^n,  which 
has  been  observed  by  Prof.  Wilder.  It  is  nearly  absorbed  in  a 
rather  larger  example. 

Chrondrostei. — Scaphirhynchops  piatyrhynchus  Raf. — Abundant 
in  the  Missouri.  An  individual  taken  at  Fort  Benton  weighed 
forty-seven  pounds.     I  secured  its  head. 

'  Proceed.  Academy,  Philadelphta,  1865,  p.  86. 
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RECENT  LITERATURE. 

A  Journal  of  a  Tour  in  Marocco  and  the  Great  Atlas.^ — 
Naturalists,  and  especially  botanists,  cannot  soon  forget  the 
delight  with  which  they  perused  the  volumes  of  the  Himalaya 
Journals.  Indeed  there  is  a  grace  of  style,  a  closeness  of  obser- 
vation and  an  accuracy  of  statement  in  Sir  Joseph  Hookers 
writings  which  claim  the  attention  and  interest  even  of  the  general 
reader.  His  account  of  his  journey  to  Marocco,  in  1871,  has 
been  anticipated  with  delight  by  all  readers  of  his  former  travels, 
nor  will  they  be  disappointed  when  they  take  up  the  volume 
before  us. 

Owing  to  Sir  Joseph  Hooker's  pressing  engagements  as  Direc- 
tor of  Kew  Gardens  and  President  of  the  Royal  Society,  there 
has  been  unavoidable  delay  in  the  publication  of  the  journal ; 
indeed,  at  his  own  request,  Mr.  John  Ball,  who  accompanied  him 
in  the  journey,  completed  the  work  after  the  first  two  chapters. 
No  one,  however,  will  regret  this,  for  Mr.  Ball  is  certainly  a  good 
writer  and  close  observer,  not  hesitating  to  relieve  his  narrative 
now  and  then  by  humorous  comments  on  men  and  things.  It  is 
stated  by  the  authors  that  owing  to  the  peculiar  condition  of 
Marocco  (which  it  will  be  observed  they  spell  with  an  a)  no  great 
change  has  probably  occurred  in  that  country  since  their  visit, 
and  hence  the  delay  in  publication  is  of  less  consequence  than 
would  usually  be  the  case. 

"  The  narrative  now  published  is  mainly  founded  on  the  jour- 
nals kept  by  Sir  J.  Hooker  and  Mr.  Ball,  supplemented  in  some 
particulars  by  that  of  their  fellow  traveler,  Mr.  G.  Maw." 

The  desire  of  the  distinguished  party  was  to  penetrate  the 
Atlas  range  and  to  determine  some  vexed  points  of  geography 
while  collecting  the  plants  of  this  almost  unknown  region. 
Although  provided  with  the  order  of  the  Sultan  to  allow  them 
all  possible  privileges,  they  were  constantly  thwarted  in  their 
desires  by  the  fanaticism  and  suspicions  of  local  governors  and 
petty  chiefs.  The  Sultan's  letter,  it  is  true,  did  not  appear  to  give 
very  explicit  directions,  and  to  the  mind  of  the  reader,  at  least, 
leaves  that  sovereign  open  to  the  suspicion  of  chicanery:  "On 
receiving  this,  you  will  send  the  English  hakeem  and  his  cotn- 
panions  to  the  care  of  my  slave,  El  Graoni,  to  whom  I  have  sent 
orders  what  he  is  to  do."  Judging  from  after  developments,  the 
slave,  who  was  a  powerful  chief,  read  freely  between  the  lines. 
The  party  succeeded,  however,  on  one  occasion,  in  escaping  from 
the  surveillance  of  the  guides  and  actually  reaching  the  much- 
coveted  snow.     We  quote  the  graphic  account  of  this  ascent : 

"  Much  to  our  satisfaction  the  sheik  now  withdrew,  committing 
us  to  the  charge  of  an  active  but  unarmed  young  Shelluh,  with 

'^youmal  of  a  Tour  in  Marocco  and  the  Great  Atlas.  By  Sir  J.  D.  HooKER  and 
John  Ball.     London,  Macmillan  &  Co.,  1878.    $6.50. 
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strict  injunctions  to  lead  us  as  far  as  the  snow,  but  not  to  allow 
us  to  proceed  farther.  It  is  hard  to  say  whether  the  sheik  and 
his  people  felt  any  real  uneasiness  as  to  the  possibility  of  a  casual 
encounter  with  natives  of  the  Sous  valley;  but  it  was  pretty  clear 
that  they  had  succeeded  in  frightening  our  attendants,  as  our 
Mogador  men,  usually  so  active  and  attentive,  soon  dropped 
behind  and  were  not  again  seen  till  our  return  in  the  afternoon. 
VVe  took  the  most  direct  course  in  the  ascent,  following  a  slight 
gully  down  which  flowed  a  mere  trickling  rivulet,  fed  by  the 
snows  on  the  upper  slope  of  the  mountain,  and  pushed  on  rather 
&st  with  a  view  to  get  as  high  on  the  mountain  as  possible  before 
the  sun  reached  the  meridian. 

"  Bearing  in  mind  the  great  diversity  in  the  vegetable  popula- 
tion which  is  seen  in  Southern  Spain  (the  high  mountain  region 
nearest  to  the  gre.it  Atlas),  where  neighboring  peaks  of  different 
mineral  structure  exhibit  numerous  quite  distinct  species,  and 
very  few  identical  features,  and  having  found  the  flora  of  the 
lower  valley  to  a  great  extent  different  from  that  of  Ait  Mesan, 
we  confidently  reckoned  on  obtaining  still  greater  evidence  of  dis- 
tinctness in  that  of  the  upper  region.  It  was.  therefore,  with 
some  surprise  that,  as  we  continued  the  ascent,  we  met.  one  after 
another,  many  of  the  peculiar  species  that  we  had  first  seen  in 
the  ascent  from  Arround  to  the  Tagherot  pass,  and  comparatively 
few  not  already  familiar  to  us.  For  once,  however,  it  must  be 
owned  that  during  part  of  this  day.  our  emotions  as  botanists 
yielded  to  the  interest  that  we  felt  in  the  near  prospect  of  a  pL*cp 
into  terra  incognita.  If  but  little  had  hitherto  been  known  of  the 
northern  slopes  of  the  Great  Atlas  from  the  reports  of  the  few 
travelers  who  had  viewed  the  range  from  the  low  country,  or 
had  attained  its  outer  slopes,  the  southern  side  of  the  main  chain 
remained  a  sealed  book  to  the  geographers,  whose  reliance  on  the 
vague  reports  of  native  informants  has  led  them,  like  the  char- 
tographers  of  the  middle  ages,  to  fill  up  the  blank  space  on  their 
maps  by  representations  utterly  discordant  and  contradict  >ry. 
*  *  Of  the  physical  features  of  the  country  we  could  learn 
nothing. 

"  By  the  time  we  reached  the  lower  skirts  of  a  long  snow  sl»^pc 
that  stretched  upwards  towards  the  summit  of  the  mountain,  the 
sun,  which  had  now  ascended  nearly  to  the  zenith,  beat  down 
upon  us  with  intense  rays,  that  drove  some  of  the  party  to  seek 
temporary  shelter.  The  guide  probably  considering  tliat  he  had 
done  his  day's  work,  and  finding  a  narrow  rim  of  shadow  under 
an  overhanging  rock,  lay  down  with  his  head  screened  from  the 
blazing  heat.  1^11,  who  was  suffering  from  a  violent  headache, 
also  found  a  spot  that  gave  partial  shade.  Mooker  took  advan- 
tage of  the  halt  to  push  on  at  a  steady  pace  that  soon  carried  him 
beyond  the  reach  of  interference  from  the  guide.  When  Ball 
felt  able  to  resume  the  ascent,  the  guide  sprung  to  his  feet,  and 

you  xni.— >No.  rxx.  3t 
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for  the  first  time  became  aware  that  one  of  the  party  was  already 
too  far  ahead  to  be  easily  overtaken.  He  proceeded,  by  a  series 
of  unearthly  yells  and  frantic  gesticulations,  to  attempt  to  attract 
Hooker's  attention,  and  urge  him  to  return.  When  these  demon- 
strations were  found  to  be  useless,  and  he  perceived  that  Ball 
was  also  about  to  follow  in  the  ascent,  he  commenced  a  fresh 
series  of  exclamations  and  pantomimic  gestures,  of  which  the 
burden  seemed  to  be  that  if  we  went  we  were  certain  to  be  shot; 
but  the  same  argument  that  was  used  with  effect  on  the  Taghcrot 
pass — the  gift  of  a  silver  coin — was  so  far  successful  that  no 
attempt  was  made  to  arrest  Ball's  progress,  and  after  ascending 
a  few  hundred  feet  higher,  the  unwilling  guide  gave  up  the 
attempt,  and  rested  comfortably  until  he  had  an  opportunity  of 
rejoining  Hooker  in  his  descent     *     *     * 

**  Hooker  reached  the  summit  about  2  p.  m.,  and  was  rejoined 
by  Ball  nearly  half  an  hour  later.  Excepting  some  light  fleecy 
cumuli  floating  over  the  low  country  to  the  north,  at  a  lower  level 
than  the  eye,  the  sky  was  cloudlesa;  but  in  some  directions  a 
thin  haze  obscured  the  details  of  the  vast  panorama.  Our  first 
glance  was  inevitably  directed  towards  the  unknown  region  to  the 
south,  and  there,  at  a  distance  of  fifty  or  sixty  miles,  rose  the 
range  of  Anti-Atlas,  showing  a  wavy  outline,  with  rounded  sum- 
mits, and  no  apparent  deep  depression,  rising,  as  we  estimated,  to 
a  height  of  from  9000  to  10,000  feet  above  the  sea." 

Full  as  the  work  is  with  graphic  pictures,  it  is  to  the  botanist, 
of  course,  that  it  will  afford  the  most  delight.  Not  only  are 
plants  described,  but  their  habits  and  distribution  are  noted,  as 
for  instance  when  the  authors  speak  of  Pcriploca  grcBca  and 
P,  Icevigata,  The  latter  is  the  single  mainly  western  species, 
"  This  appears  to  be  common  in  the  Canary  islands,  and  grows 
freely  in  the  tract  now  visited  by  us  to  the  north-west  of  Mogadon 
It  has  been  found  in  abundance  on  some  rocky  islands  near  the 
coast  of  Sicily  ;  but  in  spite  of  the  silky  hairs  attached  to  the 
seeds,  it  has  not  spread  itself  to  neighboring  islands,  nor  to  the 
Sicilian  coast.  It  has  been  detected  in  two  or  three  places  in  the 
south-east  of  Spain,  and  here  and  there  in  rocky  places  on  the 
skirts  of  the  desert  in  the  interior  of  Algeria  and  Tunis.  Finally, 
it  was  long  ago  found  by  Labillardiere  in  one  place  on  the  coast 
of  Syria.  All  this  points  to  the  former  wide  diffusion  of  a  plant 
which  no  longer  finds  favorable  conditions  of  existence,  unless, 
perhaps,  in  the  Canary  islands.  Its  presence  in  the  interior  of 
North  Africa  may  possibly  date  from  the  period  when  it  grew 
near  the  coast  of  a  great  gulf  opening  to  the  Atlantic ;  but  it  is 
not  easy  to  understand  how  it  has  held  its  ground  in  a  climate  so 
different  from  that  of  its  natural  home.  This  plant  has  inherited 
from  a  remote  ancestor  a  habit  which  is  now  of  no  service  to  it 
The  young  branches  near  the  root  twine  round  any  adjacent  sup- 
port, but  as  they  grow  older  they  become  stiff  and  straight,  and 
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the  taller  specimens  derive  no  adventitious  support  from  this 


source." 


A  copious  appendix  at  the  end  of  the  volume,  which,  by  the 
way,  is  neatly  illustrated,  embodies,  together  with  much  other 
matter,  valuable  notes  on  the  flora  of  Morocco  and  the  Canaries, 
together  with  meteorological  and  geological  information  in  a  con- 
densed form.  We  take  pleasure  in  commending  the  work  to  our 
readers,  feeling  sure  that  it  will    meet   with   their  approval. — 

h:  w,  b. 

The  Series  of  Animal  Forms  in  Geological  Time.* — In  this 
work  Prof  Gaudry  brings  together  from  his  stores  of  palaion- 
tological  knowledge  the  evidences  of  serial  relation  in  time  pre- 
sented by  various  groups  of  Mammalia,  Following  in  the  steps  of 
Kowalevsky  (Palaontographica,  1873)  and  Cope  (Journal  Phila- 
delphia Academy  Sciences,  1874),  he  takes  up  the  history  of  each 
portion  of  the  skeleton  separately,  and  although  he  does  not 
exhaust  the  subject,  he  treats  it  more  fully  than  either  of  the 
authors  named.  The  volume  is  divided  in  correspondence  to 
the  orders  of  Mammalia,  and  in  each  division  the  characters  of 
the  skull  and  skeleton,  of  the  feet  and  of  the  teeth  are  taken  up 
successively.  Prof.  Gaudry *s  classification,  it  must  be  admitted, 
is  somewhat  antiquated,  for  he  adopts  the  "  orders  "  Pachyderm 
mata  and  Solipeda,  including  in  the  former  the  hogs.  Under  the 
Marsupialia  he  describes  the  interesting  French  genera  of  the 
Creodonta^  giving  excellent  figures  of  their  teeth,  which  are  very 
welcome.  He  does  not  appear  to  have  been  acquainted  with 
the  researches  of  Cope  on  these  animals  published  in  1875*  in 
which  it  was  shown  that  they  cannot  be  referred  with  any  proba- 
bility to  the  marsupials.  Under  the  head  of  PachvdermaUi  an 
interesting  discussion  of  the  origin  of  the  present  dental  type  of 
the  Rhinoccridie  is  found,  that  part  relating  to  the  outer  crests  of 
the  molars  being  apparently  new.  The  portion  relating  to  PaUco- 
thcrium  and  Lopluodon  is  especially  useful.  Prof.  Gaudry  treats 
the  Amblypoda  lightly,  the  principal  expositions  of  the  characters 
of  the  order  by  American  paheontologists  not  having  probably 
come  into  his  hands  at  the  time  of  writing  his*book.  The  dis- 
cussion of  the  teeth  and  feet  oi  Ruminantia  is  especially  full,  and 
good  figures  of  the  parts  of  several  genera  little  known  in  Amer- 
ica are  given.  One  of  the  best  chapters  is  that  on  the  Carnii^ora, 
where  the  gradations  in  the  dental  characteristics  of  the  genera 
are  clearly  shown.  The  e.xtinct  Quadrumana  of  Europe  are 
very  well  illustrated,  including  the  genera  of  Mcsodofita,  found  in 
France.  The  author  admits  the  suggestion  of  Filhol,  that  the 
latter  "  presentent,  comme  les  Adapts,  des  pa^^sages  entre  les 
lemuriens  et  les  pachydermes  '*  (p.  230) ;  a  position  which    we 

*  Lti  EmrkaimtmtHis  du  Monde  Animal  dans  les  Temps  Geoht^i^ues,     Afammi/ers 
Jertiaires.     Par  Albrrt  Gaudry.     Paris,  Savy,  1878.     8vo. 
'  Proceedingf  Acailemy  of  Natural  Sciences,  Philadelphia,  Decemlier. 
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think  is  quite  indefensible.  In  this  chapter  Prof.  Gaudry  dis- 
cusses the  flints  found  by  the  Abbe  Bourgeois  in  the  Middle 
Miocene  (Calcaires  de  Beauce)  of  Loir-et-Cher,  concerning  which 
opinions  so  differ.  They  are  regarded  as  works  of  art  by  many 
archaeologists,  among  whom  are  cited  MM.  de  Vibraye,  de  Mor- 
tillct,  de  Quatrefages,  Hamy,  etc.,  and  the  figures  given  by  Prof. 
Gaudry  are  certainly  favorable  to  this  view.  The  great  antiquity 
of  the  horizon  is  opposed  to  the  belief  that  they  could  be  the 
work  of  human  hands,  for  the  Calcaires  de  Beauce  represent  a 
horizon  not  much  above  the  Oregon  beds  of  our  White  river 
formation.  As  Gaudry  remarks,  no  species  of  Mammal  of  that 
period  still  exists ;  and  he  adds,  "  it  is  not  probable  that  the  cut- 
ters of  those  flints  remained  the  same  amid  universal  change." 
His  concluding  words  are  as  follows:  "If  then  it  is  to  be  shown 
that  the  flints  of  the  Calcaire  de  Beauce,  collected  by  the  Abbe 
Bourgeois  have  been  cut.  the  idea  which  presents  itself  most 
naturally  to  my  mind  is,  that  they  were  fashioned  by  the  Dryo- 
pitliicusy 

As  a  popular  and  at  the  same  time  scientific  exposition  of  the 
succession  of  Mammalian  forms,  as  displayed  by  their  structural 
details,  this  book  has  no  rival.  The  author  has  been  led,  like 
most  other  thorough  students,  to  adopt  the  doctrine  of  evolution, 
and  some  of  his  reasons  are  here  clearly  set  forth.  The  work  is 
distinguished  for  the  excellence  of  its  engravings  and  typography. 

Ryder  on  the  Mech.-inical  Genesis  of  Tooth  Forms.^ — In 
the  several  articles  relating  to  this  subject  Mr.  Ryder  has  made  a 
valuable  contribution  to  the  doctrine  of  evolution.  He  adopts  the 
classification  of  teeth  proposed  by  Cope,  and  endeavors  to  explain 
by  mechanical  laws  the  succession  or  phylogeny  of  the  various 
existing  dental  types  pointed  out  by  the  same  author.  The  appli- 
cation of  mechanical  theory  to  this  question  is  ingenious,  and 
results  in  some  very  probable  hypotheses.  First  among  these  is 
the  supposed  effect  of  lateral  pressure  in  flattening  conical  cones 
or  cusps  so  that  their  section  becomes  semicircular  or  crescentic. 
Another  is  the  probable  crowding  of  tubercles  on  each  other  by 
impact  transverse  to  their  direction,  producing  plicate  structure. 
His  conclusions  may  be  stated  more  in  detail,  and  are  as  follows: 

1st.  That  in  Camivara  and  Omnivora  the  jaws  were  simply 
opened  and  closed  during  mastication  without  lateral  movement 
of  the  mandible  or  lower  jaw,  and  that  the  earliest  and  most  con- 
stant type  of  tooth  accompanied  this  movement ;  that  is,  that  the 
tubercles  or  cusps  composing  the  teeth  do  not  to  any  extent 
depart  from  the  short-rooted  type  with  conical  tubercles,  styled 
by  odontologists  bunodont.  That  the  distance  apart  of  the  series 
of  molars  of  opposite  sides,  of  both  upper  and  lower  series,  was 

^On  the  Mechanical  Genesis  of  Tooth  horms.  By  John  A.  Ryder.  Proceedings 
of  the  Academy  Natural  Sciences,  Philadelphia,  1878,  p.  45.  Further  notes  on  da 
Loc.  cit.,  1879,  p.  47. 
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approximately  alike ;  that  is,  that  in  closing  the  jaws  the  external 
or  buccal  cusps  of  the  upper  series  were  brought  exactly  upon 
a  line  with  those  of  the  lower,  not  over  them,  as  is  the  case  in  all 
Herbivora  and  to  some  extent  in  man.  This  condition  he  has 
called  isognathism. 

2d.  That  in  the  Herbivora  the  jaws  were  opened  and  closed  in 
mastiaition  with  extensive  lateral  movement  of  the  mandible ;  and 
that  the  teeth  were  by  this  greatly  modified  in  respect  of  their 
tubercular  constitution,  the  tubercles  being  of  the  type  known  as 
crescentic,  giving  us  the  long-rooted  selenodont  type  of  tooth. 
That  in  these  the  width  of  the  jaw,  or  the  distance  apart  of  the 
upper  series  of  molars  of  opposite  sides  of  the  head,  greatly 
exceeds  the  same  measurement  in  the  mandible,  which  results  in 
the  external  or  buccal  cusps  of  the  upper  series  closing  over  and 
external  to  the  buccal  cusps  of  the  lower  series.  This  condition 
he  has  styled  anisognathism. 

3d.  That  in  some  Rodentia  and  Proboscidca  the  mandibles  were 
moved  in  a  backward  and  forward,  or  antero-posterior  direction, 
which  he  has  termed  the  reciprocating  movement,  with  which 
there  was  also  a  corresponding  tubercular  modification,  which  he 
calls  trichecodont — three  tubercles  forming  transverse  ridges,  fre- 
quently obsolete,  or  greatly  flattened  transverse  lamclKx,  com- 
posed of  elongated  and  united  tubercles  soldered  together  by  a 
thick  cemcntum  layer.  (Elephas).  Isognathism  is  usually  a 
characteristic  of  this  subdivision. 

4th.  Tliat  in  a  subdivision  including  a  part  of  Rodentia  and 
Proboscidea  (mastodon),  the  movement  of  the  mandible  was  both 
reciprocating  and  lateral,  with  a  still  more  complex  type  of  denti- 
tion as  a  result,  which  he  has  .styled  ptychodont — enamel  fluted 
and  folded  upon  itself  longitudinally  and  transversely.  These 
jaws  are  usually  anisognathous. 

These  observations,  based  upon  investigations  made  not  only 
upon  the  skulls  but  also  upon  the  living  animals,  aflbrd,  he  thinks, 
the  key  whereby  to  correctly  interpret  the  morphological  history 
of  the  teeth  of  the  higher  groups,  especially  when  brought  to 
bear  on  the  interpretation  of  the  teeth  of  the  great  number  of 
herbivorous  remains  which  the  rocks  have  yielded  in  recent  times 
as  intermediate  or  antecedent  forms. 

The  number  of  kinds  of  excursions  made'  by  the  mandibular 
rami  is  limited  by  structural  impediments,  since  a  bar  fixed  at  one 
end  and  free  at  the  other,  to  which  the  mandible  may  be  com- 
pared, is  capable  of  but  a  few  distinct  movements.  We  find  the.se 
to  be  essentially  those  mentioned  in  the  definition  of  the  four 
groups;  few  others  are  pK>ssible  or  conceivable.  The  first  move- 
ment is  the  vibratory  one  in  a  vertical  plane ;  the  second  is  the 
vibratory  movement  in  both  the  horizontal  and  vertical  planes  ; 
the  third  is  the  vibration  of  the  rami  in  an  approximately  hori- 
zontal plane^  neither  lateral  nor  vertical,  but  an  antero-posterior 
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or  reciprocating  movement,  parallel  to  the  medial  axis  or  line  ; 
the  fourth  is  that  which  combines  to  a  great  extent  the  second 
and  thisd.  It  is  also  to  be  observed  that  the  lines  described  in 
most  cases  are  not  straight,  but  only  approximately  so,  they 
being  more  or  less  curvilinear.  With  these  four  distinct  types  of 
mandibular  movement  there  are  as  many  distinct  types  of  tooth- 
modifications,  to  which  almost  all  the  forms  of  teeth  of  Mamma- 
lia yet  known  may  be  referred.  The  bunodont  type  is  that  char- 
acteristic of  group  I,  and  in  which  the  tubercles  have  not  been 
modified,  because  there  have  been  no  movements  of  a  proper 
kind  to  produce  the  modifications  in  the  enamel  foldings  as 
observed  in  the  longitudinally  or  the  transversely  folded  enamel 
crowns  of 'the  lophodonts  (ridge  or  hill  tooth).  To  this  foregoing 
group  I  belong  also  all  the  haplodont  type  (simplest  form)  as 
observed  in  the  toothed  whales. 

According  to  the  doctrine  of  mechanical  dental  differentiation, 
the  foldings  of  the  enamel  in  the  teeth  of  groups  2.  3  and  4, 
whether  they  be  longitudinal  or  transverse,  are  due  either  to  the 
lateral  or  reciprocating  movement  of  the  jaws.  The  sub-group, 
selenodonts — so  called  in  consequence  of  the  crescent-shaped 
foldings  of  the  enamel  of  which  the  deer  is  a  familiar  example — 
is  perhaps  the  most  striking  illustration  of  all.  The  character- 
istic crescent-shaped  tubercles,  the  author  thinks,  have  probably 
been  evolved  by  a  very  slow  process  of  flattening  and  bending 
outwards  or  inwards  of  the  cornu  of  the  tubercles,  due  to  the 
strains  exerted  in  masticating  the  tough  woody  food.  The  move- 
ment in  this  case  being  constantly  in  one  direction,  makes  it  still 
more  probable  that  such  has  been  the  history  of  the  process. 

The  incisors  of  many  animals  having  been  lost  or  hypertrophied 
either  from  the  assumptions  of  their  functions  by  other  parts, 
as  the  lips,  tongue  or  trunk,  or  by  substitution  of  another  func- 
tion, as  in  the  case  of  the  tusks  of  the  Proboscidians,  it  would 
seem  that  mechanical  resistance  has  much  to  do  with  their  spe- 
cial development,  as  is  also  seen  in  Rodents. 

A  summary  of  the  foregoing  views  the  author  has  stated  as 
follows : 

"  I.  That  the  earliest  and  simplest  type  of  mammalian  jaw- 
movement  was  that  in  which  the  mouth  was  simply  opened  and 
closed,  without  martdibular  excursion,  and  co-existent  with  the 
simple  haplodont  or  bunodont  molar. 

"  2.  That  the  development  of  the  various  kinds  of  excursive 
mandibular  movement  has  apparently  been  progressive. 

**  3.  That  as  the  excursive  movements  have  increased  in  com- 
plexity, there  has  been  an  apparent  increase  in  the  complexity  of 
the  enamel  foldings,  ridges  and  crests. 

**  4.  From  the  fact  that  the  foldings,  etc.,  have  apparently  been 
modified  in  conformity  to  the  ways  in  which  the  force  used  in 
mastication  was  exerted,  it  is  concluded  that  the  various  modes 
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of  crest  and  tubercular  modification  are  related  as  effects  to  the 
diverse  modes  of  mandibular  movement. 

•*  5.  It  is  apparent  from  the  facts  presented  throughout  the  con- 
text that  the  mandibular  articulations,  and  correlatively  the  skull 
have  probably  been  modified  in  shape  by  the  movements  made 
by  the  jaws  and  the  forces  exerted  in  executing  them. 

"  6.  From  the  &ct  that  the  incisor  teeth  are  partially  or  entirely 
absent,  or  relegated  to  another  function,  in  forms  which  have  lone 
prehensile  tongues,  mobile,  prehensile  lip  or  proboscides,  it  is 
held  to  be  probable  that  such  disappearance  of  the  incisive  den- 
tal elements  is  due  to  the  assumption  of  their  function  by  the 
prehensile  organs  indicated.*' 

The  bearing  of  these  conclusions  on  the  general  doctrine  of 
evolution  is  clear  enough.  The  author  of  the  pa{>ers  reviewed 
has  endeavored,  and  we  think  with  much  success,  to  solve  in 
this  field,  the  real  question  in  hand,  which  is  not  so  much  the 
" survival  of  the  fittest"  (Darwinism),  as  the  origin  of  the fictcst. 
In  so  doing  he  has  found  it  necessary  to  avail  himself  of  the 
hypothesis  of  "  acceleration  and  retardation,**  and  of  "  use  and 
effort  ;**  views  which  have  often  found  advocacy  in  the  pages  of 
this  journal.  We  think  that  Mr.  Ryder  has  supplied  an  im- 
portant link  in  the  chain  of  evidence  which  connects  motion*  as 
a  cause,  with  structure  as  an  effect,  and  we  shall  anticipate  for 
him  future  success  in  this  fertile  field  of  inquiry. 

RtCE.NT  Books  and  Pamphlets. — Boletin  de  la  Socicdad  de  Geografia  y  E«ita- 
(listicA  de  \x  Repikblica  Mexicana.  Terccra  ^poca,  Tonio  iv,  correspond icnte  al  aAo 
dc  1878.     Nos.  4  and  5.     Mexico,  1879.     From  the  society. 

A  Contribution  to  the  Geology  of  the  I^wcr  Ama/onas.  By  Orville  A.  Derby. 
(Ext.  fr<»m  the  I*roc.  Amer.  Phil.  Soc.)  ^vo,  |>p.  23.  Philadelphia,  1S79.  From 
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GENERAL  NOTES. 

BOTANY. 

The  Mutual  Rei-ations  between  Fix>\vers  and  the  Insects 
WHICH  SERVE  TO  CROSS  THEM.* — In  112  Well  illustrated  octavo 
pages  Dr.  Muller  has  given  us  a  very  pleasantly-wriltcn  account  of 
the  present  state  of  our  knowledge  in  this  department  of  biolo^. 
Many  of  the  facts  and  theories  arc  by  no  means  new,  but  many  • 
others  appear  in  print  here  for  the  first  time. 

The  writer  shows  that  botany  and  zoology  are  more  than  mere 
"  descriptive  natural  sciences  '*  as  they  are  even  yet  called,  and 
that  not  the  least  of  the  good  resulting  from  the  theory  of  natu- 
ral selection,  advanced  by  Darwin,  is  the  revival  of  an  interest  in 
biological  studies — an  interest  which,  excited  a  century  ago  by 
Reaumur,  Roesel  and  Sprengel,  had  been  entirely  lost  in  the  pas- 
sion for  systematic  work  which  Linnseus  inspired  in  his  followers. 
Beginning  with  a  description  of  the  parts  of  a  flower  and  their 
ordinar>*  functions,  he  shows  us  ho.v  reproduction,  the  chief  object 
of  the  flower,  is  accomplished,  how  the  infinite  variety  of  floral 
forms  is  produced  from  changes  in  the  five  fundamental  organs  of 
the  flower — the  calyx,  corolla,  stamens,  ovary  and  nectar  glands ; 
how  cross-fertilization  tends  to  strengthen  a  series  of  descendants, 
and  self-fertilization  to  weaken  them ;  and  how  natural  selection 
must  preserve  the  former  and  render  permanent  such  qualities  as 
tend  to  secure  crossing,  while  the  latter  will,  in  time,  give  place 
to  them.'  The  probable  course  of  development,  from  the  lowest 
forms  of  life  of  those  plants  which  are  merely  cellular,  as  the 
Algae,  mosses  and  liverworts,  and  still  further  of  the  vascular 
cryptogams  and  pharnogams  is  well  traced. 

As  regards  their  means  of  fertilization,  plants  are  divided  into 
two  groups : 

a.  Gj'mnogama,  including  all  plants  which  possess  naked  male 
cells  capable  of  independent  motion  through  the  water  to  the 
female  cell.  This  group  contains  all  the  sexual  cr>'ptogams,  and 
is  but  slightly  discussed  by  Dr.  Muller. 

b,  Angiogama,  including  plants  whose  male  cells  are  enclosed 
in  a  protecting  cell  wall,  and  are  carried  to  the  female  cell  by  for- 
eign agency.  With  this  group,  containing  all  the  Pha^nogams, 
the  present  paper  is  chiefly  concerned. 

As  agents  for  transferring  the  male  cells  or  pollen  of  the 
Angiogamx',  we  find  water,  wind,  and   various  animals,  as    is 

*  Die  Wechieibniehnngtn  rtcischen  li^n  Blumen  und  den  ihre  Kreuzung  rcrmitttlu- 
(Un  InsekUH,     II.  Muller  in  Schenk's  Haiullmch  tier  Hotanik. 

'  It  may  be  well  to  refer  such  readers  as  are  interested  in  the  di^^cu^f^ion  of  this 
mbject  to  an  article  by  Rev.  (Jeo.  l?cnslo\v.  in  the  Popular  S^ienit  Rrfirw  for  Janu- 
ary, 1879,  where  the  figures  l»y  which  Mr.  Darwin  proves  the  value  of  cros>-feinli/.a- 
tkm,  in  his  lKX>k  on  that  sul»;e:t,  arc  midc  to  show  that  after  the  fimt  few  generations 
tliere  is  a  constant  tendency  iiwards  e<)  lality  Ixrtween  cruvied  and  seif-fertih7.cd  off- 
spring, and  where  many  instances  of  cunktant  self-fertilization  are  collected. 
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well  expressed  in  the  terms  Hydrophilce  (water-loving),  Ane- 
mophilcB  (wind-loving),  and  ZoidiophilcB  (animal-loving),  often 
applied  to  the  different  groups  of  Phienogams,  according  to 
the  agency  by  which  they  are  fertilized.  Of  the  Hydrophilx 
cur  common  Vallisncria  spiralis  may  serve  as  an  example. 
The  Anemophilae  may  be  subdivided  into  Archispennce  and 
MctaspcrmcE,  represented  respectively  by  the  pine  and  the 
oak,  the  former  possessing  naked  ovules  and  winged  pollen- 
grains,  the  latter,  ovules  enclosed  in  a  pistil  and  wingless  pollen; 
and,  as  indicated  by  the  names,  there  is  much  reason  to  believe 
that  the  former  represent  an  earlier  stage  in  the  development  of 
plants  than  the  latter.  The  Zoidiophilae  are  divided  into  three 
groups,  Malacophila:,  fertilized  by  snails,  Entomophilce ,  fertilized  by 
insects,  and  Ornithophilce,  fertilized  by  birds.  The  first  and  last 
are  represented  by  comparatively  few  species,  by  far  the  greatest 
number  being  entomophilous. 

The  writer  gives  a  brief  but  clear  account  of  cleistogamy  and 
heterogymy,  which  Mr.  Darwin  has  so  well  treated  in  his  wprk 
on  Different  Forms  of  Flowers  in  Plants  of  the  same  Species, 
and  gives  many  illustrations  of  the  adaptation  of  certain  flowers 
to  the  visits  of  certain  groups  of  insects,  as  outlined  in  the 
Naturalist  for  April,  and  of  the  various  contrivances  by  which 
insects  are  enabled  to  obtain  food  from  flowers  of  different  forms. 
One  of  the  most  interesting  of  these  is  that  of  a  Brazilian  species 
of  Nemognatha  (a  beetle),  the  maxillae  of  which  are  developed  to 
a  length  of  twelve  mm.,  exceeding  the  length  of  the  insect's  body 
and  resembling  the  similarly-formed  proboscis  of  butterflies. 
Very  interesting,  too,  is  the  tongue  of  one  of  the  higher  bees,  for 
when  a  bee  is  sucking  nectar  from  a  flower  the  fluid  must  neces- 
sarily rise  the  entire  length  of  the  tongue  before  reaching  the 
organs  of  taste,  and  were  it  sucked  up  and  then  found  unsatis- 
factory that  which  remains  adhering  to  the  whorls  of  hairs  ^ith 
which  the  tongue  is  provided  would  contaminate  the  nectar  of 
the  next  flower  visited,  or  at  least  destroy  its  proper  taste.  To 
avoid  this  difficulty  the  tongue  of  the  higher  bees  is  provided 
with  a  capillary  tube  in  place  of  the  chitinous  rod  found  in  that  of 
the  lower  bees,  and  this  communicates  at  its  base  with  the  taste 
organs,  and  opens  into  a  spoon-shaped  enlargement  at  the  distal 
end  of  the  tongue.  On  visiting  a  flower  the  bee  thrusts  this 
spoon- shaped  orgdn  into  the  nectar,  and  a  portion  immediately 
rises  through  the  tube  by  capillary  attraction,  but  if  not  of  pleas- 
ing taste  it  is  readily  expelled  before  any  has  become  entangled 
in  the  hairs  surrounding  the  tongue. 

The  paper  is,  throughout,  one  of  exceeding  interest,  and  it  is 
to  be  wished  that  every  student  of  biology,  and  especially  every 
young  student,  might  read  it. —  Wm.  Trclcase, 

Botanical  News. — In  the  Bulletin  of  the  Torrey  Botanical 
Club  for  April,  C  F.  Austin,  in  notes  on  Hepaticology,  described 
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new  liverworts  from  Florida,  South  Carolina  and  California,  and 
several  new  exotic  species.     Prof.  Eaton  continues  his  notes  on 

new  or  little    known    ferns  of  the  United   States. Trimen's 

yournal  of  Botany,  for  May,  contains  A.  W.  Bennett's  Polygalar 

Americans  novae  vel  parum  cognitae. Among  other  articles 

in  Caruel's  New  Italian  Botanical  yournal,  is  one  by  F.  Sestini  on 
the  action  of  the  vapor  of  diflferent  substances  in  the  seed  during 

germination. Three  eminent   botanists    have    recently   died, 

Prof.  G.  L.  Reichenbach,  of  Dresden,  aged  86 ;  Dr.  F.  M.  Ascher- 
son,  at  Berlin,  aged  81  ;  also  Prof.  Griescbach,  who  died  at 
Gottingen,  May  13th. 


Strange  Habitat  of  a  Barnacle  on  a  Gar  Pike. — I  have 
recently  received  a  barnacle  from  Mr.  Jos.  Wilcox,  of  Philadelphia, 
which  he  obtained  from  the  scales  of  a  gar  in  Hernando  county, 
Florida.  The  specimens  arc  small ;  the  largest  measures  eight 
millimeters  in  carino-rostral  diameter,  about  seven  mm.  in  the 
other,  the  smaller  specimen  seven  mm.  in  the  first,  and  six  mm. 
in  the  other  direction.  As  nearly  as  I  can  make  out,  it  is  very 
near  if  not  identical  with  Ptatylepas  decorata  Darw.,  though  this 
species  seems  hitherto  to  have  been  recorded  as  coming  from  the 
Pacific  only;  the  Florida  locality  is  of  considerable  interest, 
therefore,  as  extending  the  range  of  the  species.  The  fish  from 
which  the  specimens  were  obtained  was  found  in  brackish  water, 
and  therefore  agreeing  in  the  nature  of  its  habitat  with  the  prob- 
able conditions  of  the  water  in  the  Gambia  river,  Africa,  where 
the  P,  bisscxlobata  has  been  found  on  the  manatee.  There  are  no 
pores  in  the  parietes,  the  midribs  of  the  compartments  were  well 
developed,  and  in  one  specimen  the  membranous  basis  was  as 
convex  as  the  shell,  in  the  other  not  quite  as  convex.  The  basal 
membrane  seems  to  be  reflected  up  over  the  parietes  to  near  the 
aperture  and  also  to  extend  some  way  outwards  from  the  attached 
margin  of  the  compartments,  as  if  to  afford  a  more  extensive 
attachment  to  the  fish. 

I  have  been  unable  to  find  any  record  of  the  occurrence  of  these 
and  kindred  forms  on  the  gar,  but  it  would  be  well  adapted  to 
them,  as  their  scales  would  afford  secure  attachment 

It  would  be  of  interest  to  know  whether  the  creature's  shell 
left  a  depression  in  the  scales  of  the  fish  equal  to  the  convexity 
of  the  basal  membrane.  Mr.  Darwin  observes  in  regard  to  other 
barnacles  which  attach  themselves  to  turtles,  whales  and  sharks, 
in  effect,  that  the  growth  of  the  shell  of  the  parasite  into  the  tis- 
sues of  its  host  is  due  to  a  force  similar  to  that  which  impels  the 
root  of  a  tree  through  hard  compacted  soil. — Jolm  A,  Ryder, 

^Tbe  departments  of  Ornithology  and  MammaloQr  are  conducted  by  Dr.  Elliott 
Coufis,  U.  S.  A. 


454  General  Notes.  D^Iy, 

Animal  Music  (Am.  Nat.,  April,  1879). — The  song  of  the 
chickadee  is  given  in  but  two  notes,  although  the  name  is  derived 
from  five  syllables — chick-a-dee-dee-dee.  Mr.  Nuttall  was  a  close 
observer  of  the  song  of  birds,  but  contented  himself  with  noting 
only  the  syllabism.  The  music  of  birds  differs  in  form  and  pitch, 
as  in  that  of  the  Baltimore  oriole  or  hang-nest,  given  by  me  in 
the  American  Naturalist  (with  the  note  of  the  bull -frog.  Jan., 
1872,  p.  234),  as  compared  with  that  cited  by  Mr.  Clark  (April, 
1879,  p.  222).  Gardiner  gives  nine  examples  of  the  song  of  the 
English  throstle  in  five  keys  (Music  of  Nature,  pp.  59,  140,  162, 
225,  344.  454),  fourteen  of  the  European  blackbird  in  four  keys 
(pp.  59,  76,  130,  140,  162,  434),  and  others  equally  scattered  and 
difficult  to  compare. — 5.  5.  Haldeman, 

Shedding  of  the  Trache/E  in  the  Molting  of  Insects. — 
While  dissecting  out  the  spiracles  from  the  last  casting  of  the 
larval  skin  of  one  of  our  common  silk  moths  {B,  mori),  I  remarked 
that  parts  of  the  trachea  remained  attached  to  them.  To  con- 
firm this  observation,  I  opened  a  number  of  cocoons  of  the  ordi- 
nary silk  worm,  which  chanced  to  be  in  my  possession,  and 
placing  the  shriveled  cast  skins  found  in  them  in  potash  water, 
left  them  for  several  days  to  soak  and  soften.  I  then  succeeded 
in  spreading  them  out  sufficiently  to  exhibit,  attached  to  each 
spiracle,  a  great  bunch  of  tracheal  vessels  of  varying  sizes  lying 
parallel,  as  though  they  had  been  drawn  out  through  single  open- 
ings in  the  body  of  the  larva.  While  I  cannot  be  sure  that  all 
the  finer  branches  of  this  tracheal  system  were  present  in  these 
bunches,  the  larger  tubes  certainly  were,  and  the  smaller  may 
readily  have  been  detached  and  lost  in  the  processes  of  prepara- 
tion or  broken  off  and  left  as  dead  matter  in  the  body.  The  fact 
is  clear  that  in  the  shedding  of  the  last  larval  skin  at  least  the 
tracheal  vessels  remain  attached  and  are  removed  with  it  When 
we  think  of  the  trachea  as  portions  of  the  ectoderm  or  outer  layer 
or  skin  of  the  insect,  this  coincident  removal  seems  only  natural 
and  to  be  expected ;  but  the  fact  is  none  the  less  curious,  nor  its 
process  more  easy  to  comprehend.  Are  these  vessels  with  all 
their  ramifications  withdrawn  from  the  interior  of  the  larva  before 
the  formation  of  the  pupal  skin  with  its  spiracles  and  trachea  ? 
and  if  so,  is  there  not  a  period  during  which  the  insect  is  with- 
out effective  respiratory  organs. 

When  the  pupa  changes  into  the  imago,  the  same  fact  is  ob- 
served. Here  also  the  trachea,  of  much  smaller  proportions  than 
in  the  former  case,  are  found  within  the  empty  pupa  skin.  When 
does  the  imago  as  such  begin  to  breathe  with  its  own  proper 
organs  ?  When  it  bursts  its  mummy-like  cerements  and  shakes 
out  its  new  found  wings  in  this  fourth  condition  of  its  existence, 
is  there  a  new  birth  in  this  respect  also,  that  it  begins  at  this 
moment  to  breathe  in  its  higher  life  ?^ — Edward  Potts, 

*  This  molting  of  the  tracheae  has  been  noticed  by  me  in  the  larva  of  the  hamble<« 
bees.     Sec  Proceedings  Boston  Soc.  Nat.  Hist.,  X,  283,  1866.— /I.  S.  /*.,  ^r. 
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Two  Chrvsalids  in  the  same  Cocoon. — Another  fact  noticed 
in  the  examination  of  the  cocoons  just  referred  to  surprised  me. 
The  first  opened,  a  perforated  one,  contained  two  cast  larval  skins, 
an  empty  pupa  case  and  a  perfect  pupa.  Two  others,  also  per- 
forated, in  this  collection  of  seventeen,  contained  each  two  cast 
skins  and  two  pupa  cases.  The  situation  was  puzzling.  One 
other  cocoon,  like  the  three  former,  of  unusual  size,  remained 
perfect.  I  cut  into  it  and  found  two  cast  larval  skins  and  two 
perfect  pupae.  I  could  come  to  no  other  conclusion  than  that  in 
each  of  these  four  out  of  seventeen  cases,  two  worms  had  worked 
together  and  in  partnership  spun  the  cocoons.  The  proportion 
in  numbers  of  these  abnormal  instances  is  probably  altogether 
fictitious,  as  the  greater  size  may  have  invited  their  selection  as 
specimens.  Desirous  to  obtain  some  confirmation  of  this  singular 
state  of  things,  I  inquired  of  a  very  intelligent  Spanish  gentleman 
formerly  engaged  in  silk  raising,  and  learned  that  while  he  could 
not  remember  having  seen  two  worms  actually  engaged  in  form- 
ing the  same  cocoon,  he  had  frequently  observed  two  climbing 
simultaneously  into  the  same  twig  and  was  very  ready  to  believe 
that  when  once  they  had  attached  their  threads  to  spin,  neither 
would  give  way,  and  they  thus  became  enveloped  in  the  same 
toils.  It  wafs  therefore  his  idea  that  it  was  rivalry  in  the  search 
of  a  favorable  location  rather  than  any  anticipatory  sense  of  sexual 
attraction  which  had  led  them  into  these  intimate  relations.  It 
is  much  to  be  hoped  that  the  attention  of  other  observers  may 
during  the  coming  season  be  directed  to  a  further  examination  of 
the  above  facts,  which,  so  far,  I  have  been  unable  to  find  record- 
ed.— Edward  Potts, 

New  Deep-Sea  Fishes. — The  researches  conducted  by  the 
United  States  Fish  Commission  under  the  direction  of  Professor 
Baird,  has  resulted  in  the  addition  of  a  large  number  of  species 
to  the  fauna  of  the  eastern  coast  of  our  country.  These  have 
been  mostly  described  by  Messrs.  G.  B.  Goode  and  T.  H.  Bean, 
whose  full  and  careful  diagnoses  are  valuable  additions  to  ichthy- 
ology. At  present  we  notice  only  those  obtained  at  great  depths, 
since  these  claim  especial  interest  of  the  present  time.  The  earliest 
of  these  discoveries  was  that  of  a  new  ChimcBra  from  near  the  La 
Have  Bank  (Lat.  42°  40'  N.),  which  was  named  by  Professor  Gill 
C.  plumbea.  The  Arctic  Reinliardtitis  hippoglossoidcs  has  been 
found  at  depths  below  200  fathoms  in  the  same  latitude  with  the 
Macrurus  rupestris,  A  new  Macrnrus  from  deep  water  off  Cape 
Ann  is  called  M.  bairdi.  New  species  of  Phycis  and  Haloporphyrns 
also  represent  the  Anacanthini,  Several  specimens  o(  Alepido^ 
saurusferox  have  been  taken  off  the  same  coast  between  lats.  41® 
and  44°  at  depths  of  from  200  to  400  fathoms. 

The  most  important  additions  to  deep-sea  ichthyology  ever 
made  is  the  collection  of  the  Challenger  expedition,  upon  which 
a  preliminary  report  was  published  about  a  year  ago  by  Dr. 
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Giinther.  As  with  the  American  collections,  no  division  receives 
greater  accessions  than  the  Anacanthini.  Not  less  than  six  new 
genera  of  this  group  are  described  by  Giinther,  four  of  which  he 
places  in  the  Ophidiidce,  Ten  species  are  added  to  the  genus 
Coryphcenoides,  The  Scopelidce  prove  to  be  equally  characteristic 
of  great  depths,  fifteen  species  and  three  genera  being  reported 
as  new.  Perhaps  the  most  interesting  novelties  are  five  new 
species  of  Alepocephalidce,  which  belong  to  four  genera,  of  which 
three  are  new.  The  total  number  of  species  described  by  Giinther 
is  sixty-one. 

To  Prevent  Grease  from  Injuring  the  Plumage  of  Birds. — 
I  have  received  the  following  letter  which  speaks  for  itself. — El- 
liott Cones, 

Clinton,  Conn,,  April  12,  1879. 

Dr,  Cones: 

Dear  Sir: — In  your  Field  Ornithology  you  speak  somewhat 
despairingly  of  preventing  the  oil  from  injuring  the  plumage  of 
fat  birds,  and  I  write  to  tell  you  of  an  experiment  that  I  have 
tried,  and  which  I  beheve  is  a  success.  A  month  since  I  put  up 
a  goosander  whose  skin  was  thick  and  very  oily.  Taking  off  the 
leaves  of  fat,  my  next  thought  was  of  how  to  prevent  the  satu- 
ration of  the  feathers,  and  I  hit'  upon  this  experiment.  Being  a 
dentist  and  accustomed  to  the  use  of  absorbents,  I  took  a  piece 
of  spunk,  of  which  I  enclose  a  sample,  cut  it  of  an  oval  shape 
and  large  enough  to  reach  pretty  well  up  on  the  side  of  the  tow 
body,  pmned  the  edge  smoothly  to  it,  and  as  it  is  of  a  uniform 
thickness,  it  made  a  good  surface  for  the  skin  to  lie  against. 

This  specimen  has  been  in  my  laboratory  all  the  time  during 
these  weeks,  exposed  night  and  day  to  the  ordinary  temperature 
of  a  house  heated  by  a  furnace,  and  shows  not  in  the  slightest 
degree  any  appearance  of  oil,  while  another  specimen  with  a  very 
similar  skin  is  completely  saturated  beneath. 

I  take  the  liberty  to  write  on  this  subject  as  it  may  lead  to  a 
satisfactory  solution  of  the  problem,  how  to  keep  the  oil  from 
soiling  the  plumage  in  fat  birds. 

Very  truly  yours, 

A.  H.  Stevens,  Clinton,  Conn. 

Another  Siredon. — M.  Velasco  has  recently  published  in  the 
Memoirs  of  the  Mexican  Society  of  Natural  History  for  1878,  a 
description  of  a  species  of  Amblystoma  and  its  metamorphoses, 
under  the  name  of  Siredon  tigrinus,  which  is  found  in  lake  Santa 
Isabel,  in  the  valley  of  Mexico.  M.  Velasco  names  the  species 
as  new,  but  we  cannot  perceive  that  it  is  different  from  the  yellow- 
spotted  varieties  of  the  Amblystoma  mmfortium  of  Baird.  The 
metamorphoses  of  Mexican  specimens  of  this  species  have  been 
observed  by  Dumeril.  and  Sumichrast  has  sent  specimens  of  the 
same  from  the  elevated  regions  of  Vera  Cruz.     M.  Velasco  gives 
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us  the  most  southern  locality  yet  known,  and  illustrates  its  char- 
acters with  some  very  good  figures.  Will  not  some  of  the  natu- 
ralists of  Mexico  give  us  an  account  of  the  metamorphoses  of  the 
real  Siredon,  the  5".  mexuanus,  from  the  city  of  Mexico  ?  No  one 
has  yet  described  it,  if  any  there  be. — E,  D,  Cope. 

Lota  maculosa  in  the  Susquehanna  River. — About  twenty 
years  ago  Mr.  J.  M.  M.  Gemerd  caught  a  specimen  of  this  fish  in 
a  net  at  Muncy,  Lycoming  county,  Penna.  He  preserved  it  in 
his  collection  and  recently  sent  it  to  Philadelphia.  It  is  about  a 
foot  long.  Mr.  Gcrncrd  says  that  he  has  fished  a  great  deal,  but 
has  never  seen  another  specimen.  It  has  not  been  previously 
recorded  from  the  Susquehanna  river. — E,  D.  Cope. 
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Anthropological  News. — The  paper  following  that  of  Dr. 
Topinard,  in  the  Bulletin  of  the  Societe  d'Anthropologie  de  Paris 
for  1878,  pp.  66-92,  is  by  Dr.  Paul  Broca,  the  distinguished  anat- 
omist, upon  the  indices  of  breadth  in  the  scapula  of  man,  the 
apes,  and  the  series  of  mammals.  Three  tables  of  indices  close 
the  communication.  To  M.  Broca,  perhaps,  more  than  to  any 
other  anatomist  living  or  dead,  we  are  indebted  for  the  applica- 
tion of  rigorous  methods  and  instruments  of  precision  to  various 
parts  of  the  skeleton,  which  are  likely  to  yield  precious  results  in 
deciding  the  exact  place  of  man  in  nature. 

On  page  104,  M.  Gustave  Le  Bon  discusses  the  inequality 
of  the  corresponding  regions  of  the  cranium.  The  measures 
were  taken  on  300  skulls  from  different  series  in  the  collection 
of  the  Anthropological  museum.  Long  ago  students  inquired 
whether  the  two  hemispheres  of  the  brain  was  equal,  and  Bichat 
considered  that  a  default  of  symmetry  was  accompanied  by  a  lack 
of  rectitude  in  judgment.  The  autopsy  of  that  illustrious  anatom- 
ist, whose  skull  was  exceedingly  irregular,  shows  what  a  poor 
foundation  we  have  for  such  a  theor)^  In  man  most  of  the  organs 
are  more  developed  on  the  right  side  than  on  the  left;  but  taking 
into  consideration  that  the  left  portion  of  the  brain  presides  over 
the  functions  of  the  right  side  of  the  body,  we  might  suppose,  a 
priori,  that  it  is  the  left  hemisphere  cf  the  brain  which  should  be 
the  most  developed.  Upon  the  287  skulls  that  I  have  measured,  in 
taking  for  a  starting  point  the  vertical  plane  passing  through  the 
external  occipital  protuberance  and  the  prolongation  of  the  median 
suture  of  the  nasal  bone,  the  following  results  obtained  : 

SkaUs  where  the  right  side  predominates 1 25 

"          "         "     left       "             •*            Ill 

••          "         "     different  bones  arc  une<{ual,  but  whose  ine<iualitic5»  arc  com- 
pensatory    51 

287 
^Edited  by  Prof.  Oris  T.  Maso.n,  Columbian  College,  Washington,  D.  C. 
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The  foregoing  observations  demonstrate  that  the  cranium,  and 
therefore  probably  the  brain  whose  form  it  reproduces,  presents 
a  lack  of  symmetry  which  is  not  of  the  same  character  for  each 
of  its  parts. 

On  page  121,  Dr.  Le  Bon  describes  a  very  simple  anthropo- 
metric instrument,  which  he  calls  the  pocket  cephalometer,  or 
compass  of  co-ordinates,  designed  to  obtain  very  rapidly  the 
different  diameters,  angles,  and  profiles  of  the  head,  and  to  repro- 
duce in  relief  any  solid  figure  whatever.  A  description  of  this 
instrument  without  drawings  would  hardly  define  it;  we  must 
therefore  refer  our  readers  to  the  paper  of  Dr.  Le  Bon. 

On  page  161,  Dr.  Thulie  gives  an  account  of  the  autopsy 
of  Louis  Asseline,  a  member  of  the  Societe  d'AnthropoIogie  and 
of  the  Societe  d'Autopsie  Mutuelle.  Asseline  was  49  years  old 
when  he  died.  In  politics,  he  was  a  republican  ;  in  philosophy,  a 
materialist.  After  his  education  was  finished,  he  came  to  Paris, 
where  he  contributed  more  than  all  others  towards  propagating 
those  ideas  which  resulted  in  the  overturning  of  the  empire. 
He  was  the  founder  and  patron  of  several  radical  journals,  and 
was  frequently  imprisoned  for  his  writings.  He  was  also  in  polit- 
ical life  several  times. 

Asseline  was  a  member  of  the  Societe  d'Autopsie,  composed 
of  individuals  who  believe  that  the  study  of  the  brain  of  a  man 
whom  we  have  known,  not  only  through  his  works,  but  in  his 
character  and  faculties,  would  contribute  to  the  advancement 
of  science.  The  first  subject  of  mutual  autopsy  was  Jules  Asseza, 
who,  by  the  way,  did  not  derive  much  benefit  from  the  mutual 
clause  in  the  society's  constitution.  The  second  was  M.  Asseline, 
whose  autopsy  occurred  39  hours  after  his  decease.  The  brain 
weighed  1.468  grammes,  which  maybe  compared  with  Broca's 
table  of  means : 


From  31  to  40  years 1*404  grammes. 

From  41  to  50  years '-403 


« 


Since  Asseline  was  49  years  old,  his  brain-weight  was  consider- 
ably above  the  mean.  The  convolutions  are  large  and  thick.  M. 
Broca  on  examining  the  brain,  said  '*Ce  nest  pas  un  cerveau  fin, 
les  circonvolutions  sont  epaisses,  presque  grossieres."  A  remark- 
able fact,  since  that  which  characterized  the  intelligence  of  M. 
Asseline  was  an  exquisite  finesse  pushed  even  to  subtlety. 
There  occurs  upon  this  brain  the  calotte,  regarded  as  a  sign  of 
inferiority  by  Gratiolet.  Among  the  apes,  indeed,  the  parieto- 
occipital fissure  is  profound ;  on  the  gorilla  only  M.  Broca  has 
observed  this  fissure  to  be  deep  on  one  side  and  superficial  upon 
the  other.  This  fissure  is  frequently  deep  in  woman,  as  well  as 
in  some  men  of  known  intellectual  mediocrity.  In  the  brain  of 
Asseline  the  plis  de  passage  are  profound,  especially  upon  the 
left.  This  sign  of  inferiority  should  be  studied ;  and  we  have  a, 
right  to  demand  in  the  presence  of  this  brain  whose  anterior  parts 
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.ire  so  developed  and  which  correspond  to  eminent  intellectual 
faculties,  if  the  development  of  the  pUs  de  passage  docs  not  cor- 
respond with  secondary  faculties  The  cranial  calotte  is  ex- 
tremely thin.  It  is  not  a  senile  regression.  The  cerebral  depres- 
sions and  the  vascular  furrows  arc  very  marked,  as  if  the  internal 
table  had  been  thinned  by  the  enlarging  of  the  brain.  The  frontal 
suture  is  not  entirely  ossified;  it  is  less  so  than  the  parieto-occipi- 
tal  suture  which  is  not  entirely  closed.  There  exists  a  certain 
asymmetry  in  the  osseous' vault;  the  frontal  eminence  on  the 
right  side  is  more  prominent  than  on  the  left.  A  more  extended 
account  of  the  investigation  is  promised  in  future. 

On  page  173.  M.  Maurel  describes  the  pre-historic  man 
of  Guiana,  and  on  page  186,  the  same  author  presents  an  anthro- 
pological and  ethnographical  study  of  two  tribes  of  Indians,  the 
Aracouyennes  and  the  Galibis,  living  on  the  river  Maroni,  Guiana. 
On  page  230,  Dr.  Broca  speaks  of  the  skulls  and  objects  of  in- 
dustry found  by  M.  Bert,  Thiahuanuco,  Peru.  Dr.  Maurel  pre- 
sents a  communication,  pp.  260  to  269  upon  the  frequency  of 
dental  caries  among  the  Galibi  Indians  and  their  offsprings  of 
mixed  blood  with  the  blacks. 

The  first  number  of  Vol.  ni,  Proceedings  of  the  Davenport 
Academy  of  Natural  Sciences,  contains  a  very  full  report  on  the 
condition  and  progress  of  the  institution  during  the  year  1878. 
In  the  address  of  the  retiring  president.  Dr.  Farquharson,  we 
have  a  review  of  the  results  attained  concerning  the  celebrated 
inscribed  tablets  and  the  still  more  remarkable  elephant  pi})e. 
With  regard  to  the  tablets  the  doctor  remarks:  "  If  there  are 
now  any  doubters  of  the  authenticity  o£  these  'precious  monu- 
ments,' as  M.  Lucien  Adam  is  pleased  to  call  them,  they  are 
silent,  either  from  their  doubts  having  been  dispelled  by  the  ac- 
cumulation of  material  evidence,  or  it  may  be  that  they  deem  us 
so  incorrigible  in  the  continued  fabrication  of  these  relics  that  re- 
monstrance would  be  wasted  on  us.** 

The  academy  has  taken  the  lead  in  another  branch  of  anthro- 
pology, which  might  be  called  the  natural  history  of  the  heart  or 
afTcctions,  and  elected  a  lady,  Mrs.  Mary  L.  D.  Putnam,  to  the 
presidential  office  for  the  ensuing  year.  Dr.  Parr}*"  in  making 
the  nomination  said:  "  It  is  quite  unnecessary  to  explain  to  any 
here  present  that  the  actual  success  and  present  prosperity  of  the 
academy  has  been  coincident  with  the  interest  taken  in  it  by 
woman.  The  very  ground  beneath  our  feet  is  the  spontaneous 
gift  of  a  generous  woman." 

Dr.  Edmund  Andrews  contributes  to  the  Transactions  of  the 
Wisconsin  Academy,  a  paper  on  the  literature  and  religion  of  the 
mound-builders,  in  which  he  takes  the  ground  that  they  are  not 
extinct,  as  popularly  supposed,  but  still  exist  among  our  Indian 
tribes. 

In  the  same  volume  Dr.  C.  R.  Hoy  gives  us  a  discussion  upon 
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the  method  by  which  the  aborigines  manufactured  copper  imple- 
ments. The  doctor  tikes  the  ground  that  none  of  these  imple- 
ments were  cast,  since  the  moulds  were  too  difficult  of  manage- 
ment for  the  intelligence  of  American  savages.  "  Copper  is  a 
refractory  metal  which  melts  at  2200  to  2600  degrees,  a  temper- 
ature that  can  be  reached  only  in  a  furnace,  assisted  by  some 
form  of  coal  and  an  artificial  blast.  It  is,  when  melted,  thick 
and  pasty,  and  without  the  addition  of  some  other  metal  will  not 
run  in  the  cavities  and  sinuosities  of  the  mould.  A  majority  of 
the  copper  implements  found  have  specks  or  points  of  pure  silver 
over  their  surfaces  ;  now  one  single  speck  of  pure  silver,  visible 
even  w:th  the  microscope,  is  positive  evidence  that  the  specimen 
was  never  melted."  Dr.  Hoy  then  proceeded  to  give  his  views 
of  the  methods  of  savage  metallurgy.  The  Indians  used  fire  in 
their  mining  operations.  The  vein  rock  was  made  hot  by  build- 
ing a  fire  on  or  against  it.  Then  by  dashing  water  on  the  heated 
mass  the  rock  would  be  fractured  and  removed,  leaving  ragged 
masses  of  copper  exposed,  which  would  also  be  softened  so  that 
it  could  be  beaten  into  shape.  When  the  metal  became  hard  by 
pounding,  it  was  again  heated  and  plunged  into  water;  for  copper 
is,  in  this  respect,  the  opposite  of  steel.  In  this  way  copper  was 
fashioned  simply  by  pounding. 

In  addition  to  the  hammering  process,  cylindrical  articles  were 
evidently  rolled  between  two  flat  rocks.  Some  of  those  imple- 
ments that  are  supposed  to  have  been  cast  were  probably  swedged; 
that  is,  a  matrix  was  excavated  in  stone,  into  which  the  rudely 
fashioned  copper  was  placed,  and  then  by  repeated  blows  the 
article  was  made  to  assyme  the  exact  shape  of  the  mould.  Be- 
sides this  swedging  process.  Dr.  Hoy  is  persuaded  that  in  a  few 
instances  a  complete  mould  was  wrought  out  in  halves  on  the 
face  of  two  flat  stones,  so  that  by  placing  a  suitable  piece  of  cop- 
per between  them  and  giving  it  repeated  heavy  blows  the  metal 
was  made  to  fill  the  mould  accurately.  In  order  to  test  the  mat- 
ter the  doctor  constructed  a  mould  of  this  description  and  was 
able  to  make  a  beautiful  axe. 

In  the  same  volume  of  the  Transactions,  Dr.  J.  M.  de  Hart 
discusses  the  antiquities  and  platycnemism  of  the  Mound-builders 
of  Wisconsin. 

Mr.  Lester  F.  Ward  sends  us  a  pamphlet  printed  by  Edward 
Stern  &  Co.,  of  Philadelphia,  containing  his  papers  on  Haeckel's 
Genesis  of  Man,  which  appeared  in  the  April,  May  and  July  num* 
bers  of  the  Pcnn  Monthly  for  1877.  As  this  celebrated  work  of 
the  author  has  not  yet  been  translated  into  English,  Mr.  Ward 
has  done  a  useful  thing  in  presenting  the  views  of  Prof.  Haeckel 
in  a  clear  and  succinct  manner. 

GEOLOGY  AND  PALiBONTOLOGY. 

A  Peculiar  Cave  in  Utah. — The  Oquirrh  range  of  mountains, 
in  Utah,  extends  northward  as  far  as  Great  Salt  lake  and  borders 
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the  lake  for  a  short  distance  along  the  south-east  shore.  Near 
I^ke  Point,  as  in  many  other  places,  old  lake  beaches  or  "  benches  ** 
can  be  traced  on  the  side  of  the  mountain,  the  highest  having  an 
altitude  of  about  900  feet.  In  some  places  four  distinct  ones  can 
be  seen.  On  one  of  the  benches  a  cave  opens  into  the  carbonif- 
erous limestone,  of  which  the  mountain  is  mostly  composed. 
This  cave,  known  as  Clinton's  cave,  was  first  brought  into  public 
notice  by  Mr.  G.  K.  Gilbert,*  who  described  it  and  explained  the 
probable  mode  of  its  formation.  Later  Dr.  A.  S.  Packard,  Jr., 
published  an  interesting  account*  of  several  species  of  cave 
animals  which  he  found  living  there.  He  also  determined  its 
geological  age  to  be  most  probably  the  Quaternary.  Having 
recently  visited  it  and  made  a  discovery  which  seems  to  throw 
some  light  on  the  mode  of  its  formation  and  its  age.  I  am  enabled 
to  verify  their  conclusions  and  to  give  further  particulars. 

The  strata  forming  the  mountain  are  here  uplifted  into  nearly 
a  vertical  position.  One  stratum  having  a  thickness  of  ten  or 
twelve  feet,  seems  to  have  been  composed  of  a  so(ler  material 
than  the  adjacent  ones.  When  the  water  of  the  lake  stood  at 
about  the  level  of  the  bench  on  which  the  cave  is  now  situated, 
the  action  of  the  waves  in  breaking  upon  the  rocky  shore  gradu- 
ally wore  away  this  soft  stratum  until  a  long  narrow  crevice  had 
been  excavated  into  the  side  of  the  mountain.  Similar  action  is 
going  on  to-day  on  the  coast  of  New  I^ngland,  where  dykes  of 
porphyry  are  exposed  to  the  direct  action  of  sea-waves,  the  por- 
phyr>'  being  worn  away  faster  than  the  wall -rock. 

•After  thus  cutting  horizontally  to  a  depth  of  over  300  feet,  and 
vertically  to  the  surface  of  the  slope  for  the  whole  distance,  the 
lake  evidently  subsided  sufficiently  to  allow  of  an  accumulation 
of  coarse  sediment  which  was  washed  from  the  slope  above,  fill- 
ing the  crevice,  and  which  was  cemented  into  a  conglomerate  by 
carbonate  of  lime.  Then  the  lake  rose  again  to  the  level  of  this 
bench  and  dug  its  way  into  the  conglomerate;  but  instead  of  cut- 
ting upward  to  the  surface  it  tunneled  horizontally  as  far  as  bcf^^re 
and  formed  a  cave,  the  height  of  which  to  the  roof  is  nowhere 
more  than  twenty-five  or  thirty  feet.  The  width  varies  from 
about  twelve  feet  at  the  mouth  to  three  feet  at  the  innermost 
extremity. 

An  indication  that  this  is  the  probable  mode  of  its  formation 
is  afforded  by  the  discovery  to  which  I  previously  referred. 
While  in  Utah  during  the  past  summer,  I  visited  the  cave  with 
Dr.  Packard  for  the  purpose  of  more  fully  investigating  its  fauna. 
The  floor  is  composed  mainly  of  earthy  materials  with  an  occa- 
sional layer  of  mirl,  in  which  Dr.  Packard  found  several  .species 

'  Report  on  the  Gcolojjy  of  Portions  of  Ncv:ul.a,  Utah,  &c.  G.  K.  Gilbert,  .\.M. 
Wheeler*^  Report,  Vol.  in.  p.  98. 

'On  a  New  Cnvc  Fauna  in  Utah,  by  A.  S.  P.ickarcl.  Jr.,  M.D.  Bulletin  of  I'.  S. 
Ged.  AodGeog.  Survey,  F.  V.  llayden,  U.  S.  Geohigisi- in -charge      Vol.  iii^  No.  i. 
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of  fresh-water  shells.  Several  large  masses  of  the  conglomerate 
which  forms  the  roof  have  fallen  to  the  floor.  While  examining 
one  which  seemed  to  have  fallen  very  recently,  as  it  was  not 
imbedded  in  the  earth,  I  found  enclosed  in  the  rock,  a  land  shell 
which  has  kindly  been  identified  by  Mr.  W.  G.  Binney  as  Patida 
strigosa  var.  Haydcni,  Further  search  failed  to  bring  to  light 
other  specimens. 

The  great  thickness  of  the  conglomerate  above  the  position  of 
the  shell  precludes  the  idea  that  the  filling  took  place  at  a  very 
recent  period.  The  same  species  is  now  found  living  in  abun- 
dance in  the  vicinity  of  the  lake.  Its  presence  as  a  fossil 
undoubtedly  proves  the  formation  to  belong  to  the  Quaternary. 

The  discovery  seems  to  be  of  interest  on  another  account. 
Although  the  conditions  of  life  must  have  been  much  varied  since 
the  deposit  of  the  specimen  in  the  conglomerate,  the  species 
retains,  at  the  present  time,  even  its  varietal  markings  in  great 
distinctness,  a  further  evidence  that  all  groups  are  not  equally 
affected  by  climatic  changes. — Leslie  A,  Lee, 

The  Bahna  Basin. — M.  Stephanesco,  of  Bucharest,  has  com- 
municated to  the  Geological  Society  of  France  a  description  of 
the  geology  of  the  region  of  the  Iron  Gate  of  the  Danube,  on  the 
extreme  west  of  Roumania.  Azoic  beds  are  extensively  devel- 
oped on  this  part  of  the  Danube,  which  are  overlaid  at  one  point* 
by  a  band  of  Cambrian,  which  crosses  the  river  below  the  gates. 
Lower  down,  a  Tertiary  formation  appears,  resting  partly  on  the 
Azoic  and  partly  on  some  secondary  beds.  Above  the  gates  the 
Bahna  creek  enters  from  the  north,  after  traversing  a  valley  ia 
which  is  situated  the  town  of  that  name.  This  valley  is  excavated 
in  upper  and  middle  Miocene  marine  beds,  which  themselves 
form  a  synclinal  series,  with  the  opposing  dips  of  45°  separated 
by  a  central  fracture.  M.  Stephanesco  points  out  that  the  rela- 
tions of  these  beds,  lying  as  they  do  directly  on  the  Azoic,  is 
similar  to  that  seen  in  the  basins  of  Vienna,  Bordeaux,  Dax  and 
that  of  the  north  of  Italy. 

A  New  Anchitherium. — At  a  recent  meeting  of  the  Philadel- 
phia Academy,  Prof  Cope  exhibited  crania  of  three  species  of 
Anchitherium  from  the  Truckee  beds  of  Oregon,  one  of  which  he 
regarded  as  new  to  science,  and  named,  on  account  of  its  superior 
size,  A.prastans,  It  is  the  largest  species  yet  found  in  America, 
and  exhibits  the  t}'pical  characters  of  the  genus.  On  the  poste- 
rior border  of  the  superior  molars  there  is  a  trihedral  tubercle  in 
front  of  the  elevated  posterior  cingulum,  but  the  anterior  cingu- 
lum  does  not  rise  into  a  tubercle,  nor  is  there  an  accessory  tuber- 
cle near  it.  The  internal  lobes  of  the  crown  are  closely  con- 
nected with  the  median  lobes.  External  ribs  and  cingulum 
prominent ;  enamel  smooth.  The  side  of  the  face  is  concave, 
and  there  is  a  lachrymal  fossa.     The  anterior  border  of  the  orbit 
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marks  the  middle  of  the  last  molar  tooth.  Length  of  molar 
scries,  .118  m. ;  of  true  molars,  .050;  length  anterior  to  molars, 
.061  ;  width  between  last  molars,  .040  ;  diameters  of  crown  of  sec- 
ond true  molar,  fore  and  aft,  .017,  transverse,  .022;  length  of 
tibia,  .285  ;  of  metacarpal,  .221. 

OBOQRAPHT  AND  TRAVELS. ' 

Ge<.>gkaphical  Professorships.  —  The  Council  of  the  Royal 
Geographical  Society  have  presented  a  Memorial  to  the  Oxford 
and  Cambridge  University  Commissioners  urging  the  importance 
of  establishing  Geographical  Professorships.  Although  there  is 
no  such  chair  existing  in  any  American  university,  and  although 
it  may  be  as  well  said  of  America  as  of  England,,  that  "  tlicrc  arc 
few  countries  in  which  a  high  order  of  geographical  teaching  is 
so  little  encouraged,*'  the  importance  of  such  knowledge  is  recog- 
nized here,  and  the  popular  interest  in  scientific  exploration  is 
rapidly  extending.  It  may  be  well,  therefore,  to  call  the  attention 
of  our  educational  authorities,  especially  those  of  our  new  and 
magnificently  endowed  universities,  such  as  the  Johns  Hopkins 
and  the  I^high  to  this  address.  It  is  given  in  full  in  the  **  Pro- 
ceedings^* of  the  society  for  April  last. 

The  Council  include  in  the  word  Geography  "  a  compendious 
treatment  of  all  the  prominent  conditions  of  a  country,  such  as 
its  climate,  configuration,  minerals,  plants  and  animals,  as  well  as 
its  human  inhabitants;  the  latter  in  respect  not  only  to  their 
race,  but  also  to  their  present  and  past  history,  so  far  as  it  is 
Intimately  connected  with  the  peculiarities  of  the  land  they 
inhabit"  ♦♦♦♦♦*•  Among  the  many  classes  of  prob- 
lems that  fall  under  these  heads,  it  is  sufficient  to  specify  two. 
The  one  deals  with  the  reciprocal  influence  of  man  and  his  sur- 
roundings ,  showing  on  the  one  hand  the  influence  of  external 
nature  on  race,  commercial  development  and  sociology,  and,  on 
the  other,  the  influence  of  man  on  nature,  in  the  clearing  of 
forests,  cultivation  and  drainage  of  the  soil,  introduction  of  now 
plants  and  domestic  animals,  and  the  like.  The  other  problem 
deals  with  the  inferences  that  may  be  drawn  from  the  present  dis- 
tribution of  plants  and  animals,  in  respect  to  the  configuration  of 
the  surface  of  the  earth  in  ancient*  times.  Thus  we  see  that  the 
mutual  relation  of  the  objects  of  the  difierent  sciences  is  the  sub- 
ject of  a  science  in  itself,  so  that  scientific  geography  may  be 
defined  as  the  study  of  local  correlations. 

"  Geography  thus  defined  does  not  tend  in  any  degree  to  super- 
sede the  special  cultivation  of  the  separate  sciences,  but  rather  to 
intensify  the  interest  already  felt  in  each  of  them,  by  establishing 
connections  which  would  otherwise  be  unobserved.  It  is  through 
geography  alone  that  physical,  historical  and  political  conditions 
are  seen  to  be  linked  closely  together;  and  it  is  thus  that  gcoc;- 

^  £ilited  liy  Elms  H.  Yarnall,  Philadelphia. 
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raphy  claims  the  position  of  a  science  distinct  from  the  rest,  and 
of  singular  practical  importance." 

The  Council  also  mention  that  in  France  the  State  has  endowed 
seven  chairs  of  geography  besides  providing  instruction  of  a  high 
class  in  the  Lycees.  Seven  of  the  German  universities  are  also 
provided  with  professors  of  the  science,  and  there  are  three  chairs 
in  Switzerland.  "  The  literary  results  of  German  travel  at  the 
present  day  seem  to  show  that  the  educational  advantages  which 
are  attainable  in  Germany  have  borne  fruit  in  developing  and 
directing  the  powers  of  observation  in  German  travelers." 

**  A  copious  collection  of  maps,  models,  pictures  and  ethnologi- 
cal illustrations  of  the  various  lands  which  are  the  theatres  of  his- 
torical study,  would  gradually  accumulate  under  the  charge  of  a 
professor  of  geography,  and  would  enable  him  to  illustrate  their 
configuration  and  scenery  as  well  as  the  social  character  of  their 
inhabitants  with  a  fullness  that  no  ordinary  teacher  could  hope  to 
rival.  Such  illustrations,  it  may  be  remarked,  are  consistent  with 
the  general  tendency  of  modern  instruction." 

Geographical  Nfavs. — ^The  Nature  states  that  a  large  amount 
of  material  for  arriving  at  some  approximately  correct  notion  of 
the  mean  depth  of  the  sea  having  been  accumulated  tn  recent 
years.  Dr.  Kriimmel  has  lately  attempted  this.  Soundings  were 
wanting  for  the  Antarctic  and  a  part  of  the  North  Polar  sea,  /.  e., 
about  475,000  square  miles,  or  seven  per  cent,  of  the  entire  sea 
surface,  so  that  he  gives  his  estimate  only  as  a  closer  approxima- 
tion. He  estimates  then  the  mean  depth  of  the  sea  as  1,877 
fathoms,  or  3.432  metres,  or  0.4624  geographical  mile.  It  was 
natural  to  compare  the  mean  height  of  dry  land  above  the  sea- 
level.  Humboldt's  estimate  of  308  metres  is  regarded  as  quite 
out  of  date.  Leipoldt  has  since  estimated  the  mean  height  of 
Europe  as  300  metres.  Accepting  this  number  for  Europe,  500 
for  Asia  and  Africa,  330  for  America,  and  250  for  Australia,  Dr. 
Kriimmel  obtains  the  mean  of  420  metres,  or  0.0566  mile.  The 
surface  ratio  of  land  to  water  being  considered  1 :2.75,  the  vol- 
ume of  all  dry  land  above  the  sea-level  is  inferred  to  be  140,086 
cubic  miles,  and  the  volume  of  the  sea  3.I38,(XX)  cubic  miles. 
Thus  the  ratio  of  the  volumes  of  land  and  water  is  i  :  22.4.  That 
is,  the  continents,  so  far  as  they  are  above  the  sea-level,  might  be 
contained  22.4  times  over  in  the  sea-basin.  Reckoning,  however, 
the  mass  of  solid  land  from  the  level  of  the  sea-bottom  the  for- 
mer would  be  contained  only  2.443  times  in  the  sea  space.  Dr. 
Kriimmel  also  compares  the  masses  (taking  recent  data) ;  he  finds 
that  of  the  sea  3,229,700  cubic  miles,  and  that  of  the  solid  land 
3,21 1,310  (a  small  difference).  If  the  specific  gravity  of  the  land 
were  raised  merely  from  2.5  to  2.51432,  we  should  thus  have  per- 
fect equilibrium.     Such  equilibrium  is  probably  the  fact 

Col.  Prejevalsky  started  on  his  Central  Asian  journey  on  the 
1st  of  February  last,  Ensigns  Eklon  and   Roborovsky  and  two 
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subordinates  accompanying  him.  At  Kuldja  he  will  be  joined  by 
the  same  interpreters  as  were  with  him  on  his  last  journey,  and 
at  Zaissan  by  five  cossacks;  From  here  the  expedition  will  start 
with  thirty  camels  and  some  horses  for  Hami  and  Suh-chau,  and 
thence  proceed  to  the  Kansu  mountains.  The  party  will  next 
make  for  Lhassa  by  the  usual  route,  and  by  February,  1 880,  hope 
to  reach  the  Himalayas  by  way  of  the  Brahmapootra  river. 
Returning  then  to  Lhassa  he  will  visit  Khotan,  Kashgar  and 
cross  the  intervening  plateau  to  Russian  Khokand.  The  journey 
is  to  occupy  two  years.  He  has  been  most  fully  equipped  for  this 
arduous  task,  the  Russian  Geographical  Society  having  contribu- 
ted 20.000  roubles.  If  he  can  but  accomplish  a  third  of  his  pro- 
gramme, he  will  have  done  a  great  service  to  geography. 

Friedlander  &  Son,  of  Berlin,  have  recently  commenced  the 
publication,  every  two  weeks,  of  a  journal.  Natune  Ncn-itafcs, 
which  contains  a  fortnightly  bibliographical  list  of  current  litera- 
ture in  all  languages  in  the  various  departments  of  science. 

The  Royal  Geographical  Society  has  undertaken  to  organize  a 
uniform  system  of  spelling  the  names  of  places  throughout  the 
globe.  A  commencement  has  been  made  with  Indian  names. 
After  these  are  tabulated  and  revised  the  society  propose  to  turn 
their  attention  to  African  names.  They  hope  finally  to  establish 
a  universal  set  of  rules  applicable  to  all  parts  of  the  world. 

We  learn  from  the  Academy  that  a  Norwegian  captain  named 
Bjerkan  spent  the  winter  of  1876-7  at  Moller  bay,  on  the  west 
side  of  Novaya  Zemlya.  His  journal,  containing  observations 
from  October  4th  to  June  i  ith  of  the  temperature  of  the  air  and 
sea.  and  the  direction  of  the  winds,  has  been  published.  These 
records  show  a  decided  maximum  of  temperature  in  January 
4f4  F.  above  the  means  of  either  December  or  February.  This 
peculiarity  is  also  noticeable,  says  the  Acadnny,  in  all  the  exist- 
ing records  from  Novaya  Zemlya  and  in  the  Austrian  observa- 
tions on  Franz  Joseph  I^nd,  and  is  therefore  not  confined  to  the 
period  of  Capt.  Bjerkan's  sUiy.  This  high  temperature  was 
accompanied  by  prevalent  southerly  winds,  but  the  absence  of 
barometrical  observations  makes  it  impossible  to  say  whether 
these  winds  were  due  to  the  passage  of  cyclones  to  the  northward 
of  the  station  in  the  month  of  January. 

A  small  scientific  expedition  left  Denmark  in  April  of  this 
year  to  explore  portions  of  the  coast  of  Greenland,  their  object 
being  chiefly  to  examine  the  fiords  between  the  Danish  colonies 
of  Holsteinborg  and  Egedesminde.  Excursions  are  also  to  be 
made  into  the  unknown  regions  of  the  interior,  and  scientific 
observations  of  various  kinds  will  be  taken. 

The  Church  Missionary  Society  (London)  have  published  two 
large  wall  maps  of  Africa  for  the  use  of  lecturers.  One  exhibits 
the  whole  continent  and  the  other  the  equatorial  lake  district. 

A  new  edition  of  the  Library  Map  of  Africa,  scale  1 :  5,977,382, 
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prepared  by  Keith  Johnston,  F.R.G.S.,  is  published  by  Stanford 
(London). 

A  new  map  of  Africa  by  the  same  editor,  on  a  smaller  scale. 
1 :  8,420,000  has  also  been  published  by  W.  &  A.  K.  Johnston 
(Edinburgh). 

MICROSCOPY.  1 

American  Society  of  Microscopists. — The  local  committee 
at  Buffalo  have  secured  the  use  of  the  "Central  School  Building" 
for  the  sessions  of  this  society  at  its  meeting  in  that  city  in 
August.  The  headquarters  of  the  officers  will  be  at  the  Tifft 
House,  and  local  and  general  arrangements  are  being  made  which 
it  is  believed  will  be  fully  adequate  and  satisfactory.  Excursion 
fares  upon  the  railways  and  reduced  hotel  rates  have  been  prom- 
ised, and  private  hospitality  will  be  tendered  when  desired.  A 
soiree  will  be  given  under  the  auspices  of  the  local  microscopical 
society.  The  provisional  constitution  adopted  at  the  Indianapolis 
meeting  will  come  up  for  amendment  and  adoption,  and  all  micro- 
scopists of  the  country  are  cordially  invited  to  attend  and  par- 
ticipate in  the  perfecting  of  a  permanent  organization.  Circulars 
giving  full  information  in  regard  to  the  plans  for  the  meeting  can 
be  obtained  by  addressing  the  secretary  of  the  society.  Dr.  Henry 
Jameson,  of  Indianapolis,  Indiana,  or  the  secretary  of  the  local 
committee,  Mr.  James  W.  Ward,  of  Buffalo,  N.  Y. 

Royal  Microscopical  Society. — With  an  evident  desire  to 
share  its  prosperity  with  others,  this  society  is  renewing  and 
extending  its  efforts  to  make  itself  a  center  of  influence  in  the 
cultivation  of  microscopical  science  throughout  the  world.  Its 
journal,  under  the  honorary  editorship  of  Mr.  Frank  Crisp,  LL.B., 
one  of  the  secretaries  of  the  society,  has  become  a  superb  maga- 
zine of  microscopical  science.  By  a  recent  action  of  the  society 
fifteen  honorary  fellows  were  elected,  including  Dr.  J.  Leidy,  of 
Philadelphia.  Nearly  seventy  societies,  in  different  parts  of  the 
world,  were  also  designated,  whose  presidents  for  the  time  being 
should  be  ex-officio  fellows  of  the  seciety.  As  this  arrangement 
includes  the  honorary  distribution  of  the  "  Journal,"  it  is  a  very 
generous  as  well  as  very  judicious  action.  The  societies  in  the 
United  States  included  in  this  arrangement  are  the  American 
Academy  of  Arts  and  Sciences,  of  Boston,  the  Boston  Society  of 
Natural  History,  the  State  Microscopical  Society  of  Illinois,  the 
New  York  Academy  of  Sciences,  the  New  York  Microscopical 
Society,  the  Philadelphia  Academy  of  Natural  Sciences,  the  San 
Francisco  Microscopical  Society  and  the  Troy  Scientific  Asso- 
ciation. 

New  York  Microscopical  Society. — This  society  has  removed 
to  its  new  rooms  at  No.  239  Fourth  avenue,  near  Nineteenth 
street,  where  it  will  meet  on  the  first  and  third  Friday  evenings 

^  This  department  is  edited  by  Dr.  R.  H.  Ward,  Troy,  N.  Y. 
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of  each  month,  except  July  and  August  It  is  also  having  excur- 
sions during  the  summer,  after  the  manner  of  the  Queckett 
Club. 

The  Propagation  of  Cluster-cups. — Dr.  M.  C.  Cooke,  in  his 
"  Introduction  to  the  Study  of  Microscopic  Fungi,"  calls  attention 
to  the  difficulty  of  accounting  for  the  appearance  of  the  clustcr- 
cups  (Aecidiacei)  bursting  through  the  cuticle  of  the  leaves  of  the 
plants  on  which  they  are  found.  The  question  is  as  to  the  man- 
ner in  which  their  spores  reach  the  interior  of  the  leaf  where 
they  germinate.  It  certainly  cannot  be  by  way  of  the  stomata, 
for  these  are  too  small,  nor  would  this  account  for  the  preserva- 
tion of  the  spores  until  the  succeeding  year.  Equally  difficult  is 
it  to  imagine  a  process  by  which  they  can  gain  access  to  the 
interior  of  the  growing  leaf  through  the  roots,  nor  have  they 
been  traced  passing  through  the  tissues  of  the  plant.  The  author 
named  mentions  the  fact,  however,  that  Rev.  M.  J.  Berkeley  was 
able  to  propagate  Cluster-cups  by  growing  plants  from  seeds 
which  had  been  placed  in  contact  with  their  spores.  Following 
this  hint  and  noting  the  fact  that  the  species  growing  in  this 
vicinity  ripened  and  discharge  their  spores  at  the  time  when  the 
plants  on  which  they  are  found  are  in  blossom,  it  was  easy  to 
reach  the  conviction  that  these  spores  would  be  found  along  with 
the  pollen  in  the  interior  of  the  ovary,  thus  coming  into  contact 
with  the  seeds  and  depositing  the  germs  of  future  growth.  Act- 
ing upon  this  hypothesis,  I  have  examined  the  flowers  of  Podo- 
phyllum  pcltatufH  and  Arisiema  triphyllum  growing  within  a  few 
feet  of  plants  of  the  same  species  whose  leaves  were  covered  with 
Cluster-cups,  and  in  many  instances  have  found  the  orange- 
colored  spores  among  the  pollen  in  the  ovary.  Likewise  I  have 
found  pollen  from  Poiiophylium  piltatum  mingled  with  the  spores 
dusted  over  the  leaves  of  a  plant  of  the  same  species  at  a  distance 
of  several  feet  from  any  blossom,  indicating  apparently  that  it 
had  been  transported  by  insects. — M.  A,  Vcedcr. 

National  Committee  ox  Micrometry.  —  Prof  Wm.  Ash- 
burner,  of  San  Francisco,  Cal.,  and  Rev.  Samuel  Lockwood,  of 
Freehold,  N.  J.,  have  been  added  to  this  committee. 

Erratum. — In  the  last  line  of  "  Microscopy,"  in  the  last  num- 
ber of  the  Naturalist,  for  "  Kill's  cement "  read  Bell's  cement. 

:o: 

SCIENTIFIC  NEWS. 

—  Dr.  Elliott  Coues  contributes  to  the  June  number  of  the 
Penn  Montldy  some  interesting  correspondence  of  the  ornitholo- 
gists, Wilson,  Ord  and  Bonaparte. 

—  A  Sphargis  coriacea,  weighing  765  pounds,  was  recently 
taken  in  the  Delaware  river,  near  Fort  Delaware.  It  was  pur- 
chased by  Prof  Cope  for  the  Permanent  Exposition  at  Phila- 
delphia. 
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—  The  American  Association  for  the  Advancement  of  Science 
will  hold  its  thirty-eighth  meeting  at  Saratoga,  N.  Y.,  opening  on 
Wednesday,  August  27th  next.  The  permanent  subsection  of 
chemistry  will  be  continued  at  Saratoga  under  the  chairmanship 
of  Prof  Ira  Remsen,  of  Baltimore.  The  permanent  subsection 
of  microscopy  will  be  presided  over  by  Prof  E.  W.  Morley,  of 
Hudson,  Ohio,  and  the  cooperation  of  microscopists  is  requested. 
The  permanent  subsection  of  anthropology  has  united  with  sec- 
tion B  at  the  late  meetings,  a  day  having  been  specially  allotted 
to  anthropological  papers.  A  chairman  was  not  elected  for  the 
Saratoga  meeting,  but  it  is  understood  that  this  subsection  can 
reorganize  at  Saratoga  should  the  anthropologists  present  con- 
sider it  desirable.  In  this  connection  it  is  proper  to  note  that  there 
will  probably  be  a  meeting  of  the  American  Anthropological 
Association  during  the  association  week.  The  attention  of  ento- 
mologists is  directed  to  the  annual  meeting  of  the  Entomological 
Club  of  the  association,  which  will  be  held  at  Saratoga  on  Tues- 
day, August  26th,  at  which  all  interested  are  invited  to  be  present 
Mr.  J.  A.  Lintner,*of  Albany,  is  president,  and  Mr.  B.  P.  Mann, 
of  Cambridge,  secretary  of  the  club.  At  the  St.  Louis  meeting 
the  permanent  secretary  was  directed  to  call  special  attention  to 
the  desirability  of  forming  a  new  subsection  in  the  association, 
which  should  be  devoted  to  physiology  and  anatomy,  with  the 
special  object  of  inducing  members  interested  in  human  physiol- 
ogy to  bring  their  papers  before  the  association  and  also  of 
obtaining  the  active  cooperation  of  physicians  and  surgeons  in 
the  work  of  the  association.  The  president  of  the  association  is 
George  F.  Barker,  of  Philadelphia,  and  the  permanent  secretary, 
F.  W.  Putnam,  whose  address  is  Salem,  Mass. 

—  The  following  was  recently  received  at  the  Philadelphia 
Zoological  Garden  by  the  superintendent.  On  inquiry  it  proved 
to  be  bona  fide: 

"  Too  the  Manager  of  the  zeoological  Garden. 

Phil  June  2  79. 

Sir  I  have  Somethinge  wich  is  without  any  misstack  a  Grate 
novilty  too  the  public  &  is  no  Cost  it  is  a  alactrick  Fish  wich 
lives  in  Fire  as  well  as  in  water  it  proueduce  fire  &  Smoke. 

Proff  Lyons.*' 

—  Charles  Hallock,  Esq.,  who  is  the  author  of  several  books 
on  field  sports,  and  the  editor  and  founder  of  Forest  and  Stream, 
the  well-known  sportsman's  journal,  has  just  issued  a  fifth  edition 
of  his  "  Sportsman's  Gazetteer  and  General  Guide,"  a  most  com- 
plete encyclopedia  of  921  pages.  This  book  has  become  a 
standard  authority  on  all  subjects  of  which  it  treats;  besides,  it 
is  endorsed  by  leading  scientists.  It  has  already  been  repub- 
lished in  England,  France  and  Germany. 
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—  Prof.  Viand,  Grand  Marais  in  Nantes,  France,  is  desirous  of 
obtaining  American  lichens  in  exchange  for  European. 

—  Noteworthy  arrivals  at  the  Zoological  Garden,  of  Philadel- 
phia: 27  undulated  grass  parrakcets  (J/eA?/j//A;r//^ //W/z/r/Z/zj) ;  I 
red  and  yellow  macaw  (Ara  chloropUra)  \  i  red-headed  duck 
(Fiili/^iila/crinaamcricana))  i  macaque  monkey  {Macacus  netncs- 
trinus),  born  in  the  garden ;  I  white-fronted  parrot  {Chrysalis  Uu- 
coccphtilus) \  I  blue-frc^nted  parrot  (Chrysotis  cyanorhyiicha)\  I 
pouched  rat  {G corny s  bursarius) ;  i  whistling  swan  {Cygnus  amcri- 
canus) ;  2  ostriches,  i  cf ,  I  ?  (Stntthio  camclus) ;  i  oryx  antclojje, 
?  (Oryx leucoryx)\  i  red  monkey  {Cercopithccus  ruber)  \  \  green 
monkey  ( Cercopithecus  callitrichus) ;  i  common  skunk  (Miphitis 
mephitica)\  2  green  WzaLtds  {Anolis principalis)  \  3  prairie  wolves 
{Canis  latrans)]  i  red  kangaroo  (J/rtrr<7/tfj  r/////j)  and  I  great  kan- 
garoo {Macropus  giganteus),  all  born  in  the  garden ;  2  Pennant's 
parrakeets  {Platyccrcus  pennantii)\  2  Roschill  parrakcets  (Rcxim- 
ins);  2  blood-rumped  parmkects  {P, /itcwa/ono/Ns)  \  4  yellow-col- 
lared parrakeets  {P.  scmiiorquatus) ;  4  chestnut-eared  finches 
(Amadina  castanotis)  \  2  spotted-sided  finches  (A,  lathami)\  2 
chestnut-breasted  finches  {JDonacola  castancotliorax) ;  2  maja 
finches  {J//////V7 ///zyV?) ;  2  spotted  munias  (M.  umiulatus)  \  i  buf- 
falo cT  (Bison  amcricanns),  born  in  the  garden  ;  I  loon  (Colymbus 
torquatus) ;  2  European  fallow  deer  (Dama  vulgaris)  cf  9  ;  2  Euro- 
pean badgers  (Mclcs  iaxus)d''i\  \  gray  ichneumon  (Hcrpcstis 
griscus)\  3  anubis  baboons  {Cynoccphalus  anubis)  ^  I  emu  [Dro- 
viicus  noiHe-hollandice  \  i  scarlet  ibis  (^Ibis  rubra) ;  3  bar-headed 
geese  (Anscr  inaicus),  India ;  I  secretary  vulture  (Gypogcranus 
scrpcntarius\  S.  Africa ;  4  ring-necked  pheasants  {Phasianus 
torquatus) ;  I  darter,  or  water  turkey  (Plotus  anhinga),  Florida  ;  7 
white-footed  mice  (Hcspcromys  Uiiccpus),  born  in  the  garden ;  I 
star-nosed  mole  (Condylura  cristaia)\  2  laughing  king-fishers 
(Dacelo  gigantea),  Australia;  4  Swainson's  lorikeets  (Trie  lufg loss  us 
noi'ie-hollandia:);  i  gray  parrot  (Psittacus  crythacus)\  2  Javan 
chevrotains  (Tragulus  javanicus)  a 9,  Java  and  Sumatra. 

—  We  would  call  attention  to  Mr.  W.  N.  Lockington's  article 
"The  Flounders  of  our  Market"  [San  Francisco],  (Scientific 
Press  Supplement,  San  Francisco.  CaL.  Vol.  i.  No.  3,  April,  1879), 
as  from  its  place  of  publication  it  is  likely  to  escape  the  eyes  of 
naturalists.  There  are  notes  on  Hippoglossoides  vielauostictus 
(Girard  sp.)  Lockington,  Uropsctta  californica  (Ayres  sp.)  Jordan, 
Citharichthys  sordidus  Gunther,  Hypsopsctta  guttulata  (Girard  5p.) 
Lockington  (Parophcys  ayrcsii  Gunther),  Pleuronichtys  canosus 
Girard,  Parophrys  vctula  Girard,  Lepidopsctta  bilineata  (Ayres  sp.) 
Jordan,  L,  umbrosa  (Girard  sp.)  Lockington,  and  Platiehthys  stcl- 
latus  Gunther.  Two  new  species,  Hippoglossoides  jotdani  and 
Glyptoccphalus  pacificus,  are  described. — y,  S.  K. 

—  An  obser\'ation  lately  made  by  M.  Collot,  in  Panama,  lends 
support  to  the  opinion  that  the  phylloxera  is  an  insect  indigenous 
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in  North  America,  not  introduced  from  Europe  with  cultivated 
vines.  In  the  woods  of  Panama,  so  far  from  any  center  of  culti- 
vation of  the  vine,  M.  Collot  noticed  the  phylloxera  on  a  wild 
native  vine,  which  clings  to  trees  after  the  manner  of  tropical 
trullweed. 

—  The  biennial  oration  in  memory  of  John  Hunter  was  deliv- 
ered by  Prof.  Humphry,  of  Cambridge,  F.R.S.,  in  the  lecture-room 
of  the  Royal  College  of  Surgeons,  February  14. 

—  The  following  from  a  recent  number  of  the  Yutna  Sentinel, 
is  not  without  interest : 

"  A  herd  of  camels  was  driven  here  from  Nevada  nearly  two 
years  ago.  Finding  no  profitable  work  for  them  their  owners 
turned  them  loose  along  the  Gila  to  the  eastward  of  Yuma. 
There  they  have  been  living  and  breeding,  looking  fat  and  sleek 
all  the  time.  For  a  while  they  were  in  danger  of  extermination. 
Whenever  they  put  in  an  appearance  along  the  wagon  road  they 
frightened  mules  and  horses  beyond  the  control  of  the  drivers. 
They  soon  earned  the  .  everlasting  hatred  of  teamsters,  some  of 
whom  acquired  a  habit  of  shooting  camels  at  sight.  Since,  how- 
ever, the  railroad  has  been  delivering  freight  at  Adonde,  the  road 
along  the  Gila,  this  side  of  that  place,  has  been  comparatively 
abandoned  by  teamsters,  and  the  remaining  camels  have  now  a 
good  chance  to  show  what  they  can  do  in  the  way  of  propaga- 
tion. The  waterless  desert  of  Sonora,  south  and  south-east  of 
Yuma,  is  known  to  possess  immense  deposits  of  salt,  sulphur, 
borax  and  soda.  Its  mountains  are  also  known  to  carry  exten- 
sive deposits  of  metals.  To  these  camels  we  look  for  eventually 
making  these  treasures  accessible  and  available." — R.  E.  C,  S. 

—  The  doubt  as  to  whether  science  or  high  rank  should  be 
represented  in  the  presidency  of  the  Zoological  Society  has  been 
solved  by  the  unanimous  election  of  Mr.  William  Henry  Flower, 
F.R.S.,  &c.,  conservator  of  the  Museum  and  Hunterian  Professor 
of  Comparative  Anatomy  at  the  Royal  College  of  Surgeons. 

—  The  Permanent  Exposition  of  Philadelphia,  now  occupying 
the  main  building  of  the  Centennial,  has  adopted  some  changes 
in  its  organization  which  will  give  it  a  much  more  specially 
educational  tone  than  heretofore.  It  has  been  divided  into  ten 
departments,  over  each  of  which  a  competent  chief  has  been 
placed.  Particular  provision  has  been  made  for  a  great  museum 
of  the  materials  of  the  natural  sciences,  three  of  the  departments 
together  covering  the  subjects  therein  embraced ;  to  these  has 
been  assigned  a  space  of  six  acres  within  the  building.  The 
organization  of  the  executive  board  is  as  follows:  President, 
Edward  Shippen ;  secretary  and  superintendent,  W.  T.  Seal ;  vice- 
presidents,  Ellis  A.  Apgar,  Geo.  F.  Barker,  Geo.  Blight,  John  F. 
Hartranft,  D.  Newlin  Fell ;  chief  of  the  department  of  inorganic 
material,  Persifor  Frazer,  Jr. ;  chief  of  the  department  of  organic 
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material,  Edward  D.  Cope ;  chief  of  the  department  of  arch.-e- 
ology  and  ethnology,  Edwin  A.  Barber ;  chief  of  the  department 
of  national  architecture,  furniture,  costumes  and  traits,  George 
W.  Hewitt ;  chief  of  the  department  of  model  homes,  William 
S.  Schofield;  chief  of  the  department  of  agriculture,  Willis  P. 
Hazard;  chief  of  the  department  of  machinery,  apparatus  and 
manufactures,  E,  Gybbon  Spilsbury ;  chief  of  the  department  of 
industrial  training,  Rudolphus  Bingham ;  chief  of  the  depart- 
ment of  schools,  school-systems  and  publications,  Edward  Ship- 
pen  ;  chief  of  the  department  of  fine  arts,  George  W.  Pettit. 

The  prospectus  for  1879  contains  a  scries  of  announcements 
from  Dr.  J.  A.  Paxson,  the  president,  W.  T.  Seal,  secretary,  and 
from  each  of  the  chiefs  of  departments.  Those  of  Profs.  Frazer 
and  Cope,  and  of  Mr.  Barber,  present  plans  for  the  classification 
of  their  respective  museums,  which  indicate  a  determination  to 
do  their  respective  charges  ample  justice.  They  commence 
under  the  favorable  conditions  of  unusually  fine  collections 
already  in  hand,  and  it  will  only  depend  on  the  public  spirited 
citizens  of  Philadelphia  whether  she  has  a  museum  appropriate  to 
her  population  and  importance  or  not.  The  advantage  of  having 
her  museums  under  one  roof  is  almost  unique,  and  should  recom- 
mend the  new  organization  to  immediate  support. 

—  The  district  of  Shantong,  in  China,  contains  diamond  de- 
posits of  a  certain  importance,  but  the  stones  in  which  the 
diamonds  are  found  are  generally  very  small — rarely  the  size  of 
a  pea.  The  following  singular  artifice  (we  learn  from  Annates 
IndustrielUs)  is  resorted  to  by  to  the  Chinese  to  obtain  them.  Men 
wearing  large  and  thick  boots  made  of  straw  walk  in  the  sand  of 
diamantiferous  valleys  and  watercourses.  The  diamonds,  gener- 
ally rugose  and  angular  in  form,  penetrate  into  the  straw,  and 
remain  fixed  there.  Afterwards  the  boots  are  collected  en  masse 
and  incinerated,  and  the  precious  stones  are  found  among  the 
ashes. — English  Mechanic, 

—  We  have  received  the  announcement  for  1879,  of  the  Appala- 
chian Mountain  Club,  containing  the  Constitution  and  By-laws, 
list  of  officers  for  1879,  *^"^  ^^  '^^t  of  members.  The  president 
for  this  year  is  Prof.  VV.  H.  Niles,  of  Cambridge,  Mass. 

—  The  report  on  the  condition  and  progress  of  the  Davenport 
Academy  of  Natural  Sciences,  shows  that  this  society  is  one  of 
the  most  active  in  the  West,  and  that  this  is  due  largely  to  two 
or  three  individuals,  sustained  by  an  enlightened  and  progressive 
constituency. 

—  A  number  of  the  citizens  of  Atlanta  have  organized  a  Scien- 
tific Association,  with  the  following  list  of  officers,  for  the  purpose 
of  having  lectures  on  scientific  subjects  delivered  weekly  free  to  the 
public,  and  to  collect  a  library  of  scientific  works,  and  to  provide  a 
museum  of  specimens  of  minerals,  rocks,  ores,  woods,  plants 
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and  animals,  to  be  kept  open  to  the  public  on  fixed  days,  and 
to  workers  in  science  at  all  times.  They  have  a  commodious 
hall,  furnished  with  shelves,  and  a  janitor  in  charge  of  the  same. 
It  is  near  the  centre  of  this  growing  city  of  35,000  inhabitants. 
Officers,  Geo.  Little,  president;  Fred.  Bell,  vice-president;  G.  VV. 
Kates,  secretary ;  J.  M.  Ellis,  treasurer;  J.  S.  S.  Bell,  librarian  (pro 
tern).  They  have  already  had  about  40  lectures  by  professors  in 
the  State  university,  and  other  scientific  gentlemen.  They  would 
be  glad  to  receive  publications  as  valuable  additions  to  the  library. 
Any  contribution  to  the  museum  will  also  be  gratefully  received. 

—  The  Transactions  of  the  Kansas  Academy  of  Science  for  1 877 
and  1878,  contains  a  number  of  short  articles  of  much  general 
interest.  Prof.  F.  H.  Snow  contributed  a  number  of  lists  of  Colo- 
rado and  Kansas  insects.  Prof  B.  F.  Mudge  contributes  an  arti- 
cle entitled.  The  connection  of  the  fossil  forests  of  the  Dakota 
Groups  in  Kansas  with  the  fossil  forests  of  Greenland ;  and  S.  W. 
Williston  gives  a  brief  popular  resume  of  existing  knowledge  of 
the  Dinosauria. 

—  A  number  (issued  March  4,  1879,)  of  Sieboldand  K611iker*s 
Zeitschrift  gives  the  names  of  authors  and  a  detailed  index  of  all 
the  articles  which  have  appeared  in  volumes  16-30,  and  the  sup- 
plementary volumes  25  and  30. 

—  In  Ethopia  there  is  found,  in  subterranean  cavities  (according 
to  M.  Villiers),  a  honey  made  without  wax  by  an  insect  resem- 
bling a  large  mosquito.  This  honey  is  called  tazjna.  The  natives 
use  it  to  cure  throat  disease.  On  analysis,  M.  Villiers  finds  it  to 
contain  32  per  cent,  of  mixed  fermentable  sugars  and  28  per  cent, 
of  dextrine.  The  composition  is  like  that  of  mannas  of  Sinai 
and  Kurdistan,  saccharine  matter  from  the  leaves  of  the  lime-tree, 
and  ordinary  honey ;  but  it  differs  from  those  substances  in  the 
absence  of  cane  sugar. 

—  The  results  of  the  disastrous  phenomenon  of  sudden  freezing 
of  rain  in  France,  lately  referred  to,  are  now  coming  more  freely 
to  light.  In  a  paper  in  Revue  des  Deux  Mondes  on  the  subject, 
by  M.  Lamin,  it  is  stated  that  the  forests  affected  in  the  Depart- 
ment of  Seine-et-Marne  have  an  extent  of  some  2 1,0 do  hectares. 
The  volume  of  wood  broken  is  estimated  at  200,000  steres,  the 
Forest  of  Fontainebleau  alone  counting  for  150,000  steres.  For 
about  fifty  years  past  the  Service  des  Forcts  has  been  seeking  to 
restore  the  ruined  cantons  by  plantation  of  Scotch  firs.  It  had 
thus  covered  4000  to  5000  hectares,  and  every  year  the  woods 
were  carefully  thinned  for  better  development.  It  is  now  found 
that  these  woods  of  fir  have  been  destroyed  in  the  proportion  of 
sixty  to  seventy  per  cent.  Some  parts,  indeed,  have  been  ruined 
completely.  It  will  be  necessary  to  raze  immense  portions  and 
commence  anew.  The  work  of  restoration  of  the  Forest  of  Fon- 
tainebleau has  been  thrown  back  thirty  years. 
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PROCEEDINGS  OF  SCIENTIFIC  SOCIETIES. 

New  York  Academy  of  Sciences. — Geological  Section,  April 
2 1  St,  1879. — Prof.  Arnold  Guyot,  of  Princeton  College,  presented 
a  paper  upon  "  The  Topography  of  the  Catskills,"  embodying 
some  of  the  leading  points  brought  out  during  several  years* 
summer  study  of  these  mountains,  and  now  nearly  ready  for  pub- 
lication. It  seems  extraordinary  that  a  region  like  this,  in  the 
oldest  part  of  the  country  as  regards  settlement,  and  long  cele- 
brated as  a  resort  for  travelers,  hunters,  artists,  etc.,  should  have 
remained  so  largely  an  unknown  wilderness  even  to  this  very 
day.  It  was  reser\'ed  for  Prof.  Guyot,  within  a  few  summers  past, 
actuaHy  to  discover  and  name  an  extensive  group  of  mountains, 
rising  into  peaks  in  some  cases  over  4000  feet  high.  This  group 
— the  "Southern  Cat^^kills,"  or  **  Shandakens."  was  not  laid  down 
on  any  map  or  described  in  any  gazetteer ;  and  when  Prof.  Guyot 
first  looked  out  upon  it  from  a  southern  height  of  the  main  Cat- 
skills,  he  had  the  surprising  experience  of  a  new  discovery  in  the 
heart  of  the  State  of  New  York.  The  gazetteers  had  mentioned 
it  as  a  hilly  country,  merely;  and  the  fact  that^it  contains  moun- 
tains higher  than  the  true  Catskills,  was  new  to  geographical  sci- 
ence. The  scantiness  of  our  knowledge  regarding  all  this  region 
— save  in  the  immediate  vicinity  of  the  summer  resorts — is  due 
largely  to  the  dense  forest  with  which  the  slopes  and  summits  are 
clothed,  which  renders  it  very  difficult  to  gain  connected  and 
extensive  views. 

Prof  Guyot  divides  the  whole  group  into  two,  as  already  inti- 
mated, the  true  Catskills  and  the  Shandakens  or  Southern  Cats- 
kills,  separated  by  the  valley  of  Esopus  Creek.  From  the  former 
flow  the  Catskill  creek  into  the  Hudson,  Schoharie  Creek  into 
the  Mohawk,  and  numerous  affluents  of  the  Up}>er  Delaware ; 
from  the  latter  flow  Esopus  Creek  and  Rondout  River,  into  the 
Hudson,  and  Neversink  River  into  the  Delaware.  The  moun- 
tains exhibit  a  series  of  long  sub-parallel  ranges,  trending  S.K. 
and  N.W.,  nearly  at  right-angles  to  the  general  Appalachian 
course ;  and  this  diet,  at  first,  would  cause  perplexity  to  the  geol- 
ogist. More  careful  study,  however,  removes  this  apparent 
anomaly ;  as  these  ranges  are  seen  to  be  simply  the  result  of 
denudation,  excavating  an  elevated  table  land  ;  while  if  a  line  be 
drawn  from  peak  to  peak  of  the  loftiest  summits,  it  appears  that 
this  line  will  take  the  N.Hl.  and  S.W.  course  of  the  Ap}>alachian 
system.  The  most  prominent  summits,  which  thus  mark  out  the 
central  elevated  ridge  of  the  now-excavated  plateau,  are  Black 
Top,  on  the  northernmost  range  of  the  true  Catskills.  Hunter 
mountain,  on  the  southern  range,  and  Slide  mountain,  in  the 
Shandakens,  all  of  which  are  over  4000  feet  high. 

Proceedings  of  the  Academy  of  Natural  Scienxes  of 
Philadelphia,  Feb.  25. — The  President,  Dr.  Ruschenbcrger, 
in   the  Chair.     Dr.   Goldsmith    exhibited  some  specimens    of 
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Asphaltum  from  the  marl  of  Vincenttown,  N.  J.,  and  a  peculiar 
amber  from  the  same  source  which  was  considered  to  be  Krant- 
zitc.  Dr.  Konig  exhibited  his  Chromometer^  an  apparatus  devised 
for  the  purpose  of  making  quantitative  analysis  of  ores  by  the 
effect  upon  beads  made  by  fusion  with  borax  of  their  comple- 
mentary colors  as  seen  through  red  or  green  prisms  of  very  small 
divergence. 

Microscopical  and  Biological  Section  of  the  Academy,  Feb.  3. 
— Prof  Wm.  Barbeck  delivered  an  illustrated  lecture  on  the 
smuts,  rusts  and  molds  injurious  to  cereal  grains. 

Feb.  17. — Dr.  J.  Gibbons  Hunt  delivered  a  lecture  on  the 
mosses  and  liverworts. 

:o: 

SELECTED  ARTICLES  IN  SCIENTIFIC  SERIALS. 

Psyche. — March.  Geographical  distribution  of  North  Ameri- 
can Coleoptera,  by  E.  P.  Austin. 

Jenaische  Zeitschrift  fur  Naturwissenschaft. — April  15. 
The  comparative  anatomy  of  the  digestive  system  of  birds,  by 
H.  Gadow  ;  part  i,  with  eight  plates.  (Contains  many  figures  of  the 
digestive  tract,  together  with  its  appendages,of  the  ratitate  and 
carinate  birds,  a  very  useful  work). 

American  Journal  of  Science  and  Arts. — May.  Experi- 
ments in  cross-breeding  plants  of  the  same  variety,  by  W.  J. 
Beal.  Hudson  river  age  of  the  Taconic  schists,  etc.,  by  J.  D. 
Dana. 

The  Geological  Magazine.  —  May.  Notes  on  Palaeozoic 
Crustacea,  by  H.Woodward.  On  Prof  Dana's  classification  of  rocks, 
by  Prof.  Bonney.     On  plagioclinal  mountains,  by  C.  Calloway. 

American  Geographical  Society,  May  13. — Mr.  A.  A.  Hayes, 
Jr.,  read  a  paper  on  modern  ocean  highways. 

June  2. — Mr.  J.  S.  Lamson  exhibited  specimens  of  the  pre- 
historic pottery  and  other  antiquities  recently  procured  from 
graves  in  Chiriqui,  Central  America,  with  some  account  of  the 
mode  of  their  occurrence. 

Appalachian  Mountain  Club,  May  14. — Prof  J.  H.  Hunting- 
ton read  a  paper  entitled,  From  the  Forks  of  the  Kennebec  to 
Lake  Megantic,  and  Prof.  W.  H.  Niles  explained  the  use  of  the 
Alpine  rope. 

May  17,  there  was  an  excursion  to  Prospect  Hill,  Waltham,  Mass. 

Boston  Society  of  Natural  History,  May  7. — Mr.  M.  E. 
Wadsworth  discussed  the  classification  of  rocks,  and  Dr.  T.  M. 
Brewer  noticed  certain  birds  of  New  England. 

May  21. — Dr.  T.  M.  Brewer  continued,  his  notices  of  New 
England  birds,  and  Mr.  S.  H.  Scudder  remarked  on  the  earliest 
cockroaches. 

Troy  Scientific  Association,  May  19. — Dr.  R.  H.  Ward 
made  an  address  on  mountain  vegetation. 
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ADJECTIVES  OF  COLOR  IN  INDIAN  LANGUAGES. 

BY  ALBERT  S.  GATSCHET. 

SCIENTIFIC  inquiry  into  the  cause  and  frequency  of  partial 
and  total  color-blindness  among  civilized  nations  has  prompted 
some  naturalists  to  extend  their  researches  on  this  deficiency  and 
on  the  sense  of  color  (the  faculty  of  color  perception)  over  the 
rude  populations  inhabiting  foreign  lands.  Inquiries  of  this 
order  may  be  considerably  helped  by  publishing  all  the  terms 
referring  to  colors  found  among  Asiatic,  African,  American  and 
Polynesian  nations  and  tribes,  and  they  have  been  advanced 
already  through  careful  comparisons  of  the  color  adjectives  in  use 
among  the  ancient  Greeks  and  Romans  with  those  of  modern 
European  languages. 

Indians  possess  a  large  number  of  color  adjectives,  and  the 
great  tendency  of  their  languages  to  specialize  every  object 
observed  easily  accounts  for  this.  But  it  often  requires  a  long 
familiarity  with  individuals  of  a  tribe  to  obtain  a  series  of  color 
names  approaching  to  completeness ;  some  of  these  names  are 
seldom  used  and  therefore  not  readily  remembered  even  by  the 
most  intelligent  natives.  I  therefore  resorted  to  the  expedient  of 
composing  a  scale  of  colored  paper  slips  insensibly  blending  into 
each  other;  this  series  was  arranged  in  several  groups — gray, 
blue,  green,  yellow,  red,  brown,  the  end  colors  being  white  and 
black.  To  prevent  confusion  by  presenting  too  many  color- 
shades  pasted  on  the  same  card-board,  I  have  restricted  the  num- 
ber of  slips  to  twenty,  and  this  seemed  to  be  sufficient  for  the 
purpose.  Simultaneously  I  inquired  for  the  color-shade  of  cer- 
tain objects  unalterable  in  their  color,  as  bark  of  cinnamon,  ripe 
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strawberries,  cherries,  certain  flowers,  the  yolk  of  egg,  the  rain- 
bow and  others. 

The  color  scries  found  in  Indian  languages  and  in  the  classic 
tongues  of  the  ancients  differ  from  ours  chiefly  by  their  great  lack 
of  artificial  terms,  though  even  there  they  are  not  entirely  want- 
ing. The  curious  and  very  frequent  coincidence  of  green  and 
yellow,  and  of  blue  and  green  will  be  considered  below. 

All  Indian  terms  mentioned  in  this  article  arc  written  by  means 
of  a  scientitic  alphabet  based  on  European  Continental  pronuncia- 
tion. 

Of  no  Indian  language  have  I  obtained  a  more  complete  color 
series  than  of  the  Klamatk  language  of  South-western  Oregon, 
.spoken  by  the  Modoc  and  Klamath  Lake  (or  K-ukshikni)  Indi- 
ans. I  present  this  to  students  as  a  fair  specimen  of  the  idea  of 
color  prevailing  among  such  Indian  tribes  which  have  but  recently 
emerged  from  the  nomadic  and  hunter  state. 

No  abstract  noun  exists  corresponding  to  our  terms  color,  color- 
shade  or  hue.  But  there  is  a  word  for  the  substance  used  in  the 
dyeing  process,  which  also  means  dot,  stain :  shncluash.  It  is  the 
verbal  noun  of  -shnelua,  to  stain,  to  dye,  to  color,  a  verb  which 
forms  the  participleshneluatko,  colored,  dyed,  and  the  substantive 
shneluo'tkish,  dye-stuff,  coloring  matter.  Shnelua  is  etymol(^i- 
cally  connected  with  5hnel;ra,  to  burn  through  something,  the 
radix  being  niita,  to  burn  (v.  intr.).  Other  terms  referring  to 
colors  and  colored  articles  are:  hushkal;ranatko,  of  diversified 
colors;  uyokatko,  striped,  streaked  ;  shankakash,  collar,  beads  or 
■neckwear  of  various  colors.  Three  different  terms  exist  iot  paint 
.put  on  face,  arms  or  body. 

For  a  full  comprehension  of  the  terms  given  below,  it  is  neces- 
sary to  remember  that  all  the  real  adjectives  of  the  Klamath 
language,  descriptive  of  surface-quality  and  color,  terminate  in 
-li,  and  are  formed  by  iterative  reduplication,  viz  :  by  redoubling 
of  the  entire  radix  without  vocalic  change.  The  suffix  -ptchi, 
-tchi  means  alike  to,  similar,  resembling ;  it  forms  adjectives  from 
substantives,  mostly  of  a  concrete,  material  signification.  The 
suffix  -tko  is  the  sign  of  a  participle,  though  the  verbs,  from 
which  participles  and  verbal  adjectives  in  -tko  are  derived,  have 
sometimes  become  obsolete. 

No  distinction  is  made  between  artificial  and  natural  white; 
both  are  palpali,  pa'Ipali,  derived  from  pala,  to  dry  up,  to  be  exsJc- 
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cated.  Gray  is  pakpa'kli,  a  thematic  variation  from  pa'lpali.  and 
related  to  the  verb  pa'ktgi,  "  the  morning  dawns,"  and  to  pa'ka, 
a  kind  of  blanket.  Various  shades  of  gray  are  distinguished  by 
these  Indians,  as  luashptchi.  gray  as  fog  (luash,  fog),  kailaptchi, 
gray  as  earth,  of  earthy  hue  (kaila.  ground,  dirt,  mud) ;  skcdshatko, 
gray,  said  of  rocks,  horses,  etc.;  spugatko.  gray-colored. 

The  common  term  for  blue  is  matchma'tchli,  metsmctsli ;  this  is 
a  dark  blue,  for  obsidian  arrow-heads  are  called  by  this  adjective, 
and  it  also  corresi)onds  to  our  purple  and  violet-colored.  Bluish- 
gray  is  makma'kli,  and  this  word  we  find  also  in  the  generic  term 
for  all  water  birds,  ducks,  etc. — ma'makli.  A  certain  shade 
between  blue  and  purple,  applied  to  a  sort  of  blanket,  is  tchj^e- 
utchjfC-uptchi.  a  nuance  derived  from  the  color  of  the  bluebird, 
tch/e-utch/e-ush.  Another  shade  of  blue  is  called  after  a  certain 
kind  of  beads,  yamnashptchi  (yiimnash,  i-amnash,  neckwear)  and 
it  is  said  also  of  a  blue  fire-flame. 

The  common  Klamath  term  for  green  is  kaka'kli,  suggestive  of 
the  light  or  grassy  green.  Another  green  is  tolaluptchi,  green 
like  the  tolalui-blanket,  which  is  manufactured  from  the  tol/ash- 
grass. 

The  light  and  golden  yellow  is  again  kaka'kli.  This  adjective 
combines  the  meanings  of  light-green  and  light-yellow,  because 
it  stands  for  the  color  of  any  grass,  weed  or  plant,  and  though 
the  plant  passes  from  the  green  of  spring  time  and  summer  into 
the  faded  yellow  of  autumn,  the  color-name  is  not  changed.  But 
there  is  another  term  for  the  color  of  the  dry  leaves  in  the  fall, 
spalptchi,  derived  from  pala  to  become  Axy,  spal,  yellow  earthy 
paint  for  the  face.  The  light  yellow  of  metallic  gold  and  the 
dusky  hue  of  copper  are  also  called  kaka'kli,  but  the  brozuti  shade 
of  cinnamon  is  ka-uka-uli,  the  light-sorrel  of  horses  and  the 
shade  seen  on  pine-burs.  A  shade  darker  than  this  cinnamon 
hue  is  tchuitchuili,  ^///T or  ^^r>t  J^rrr/.  Tchuitchiga  means  **  to 
be  at  red  or  white  heat,"  and  tchiiitchiks  is  "strawberry,"  a  fruit 
called  so  from  its  ruddy  color. 

All  the  different  shades  of  red,  as  scarlet,  incarnate,  crimson, 
carmine  and  vermilion,  are  comprehended  in  the  adjective  taktakli, 
while  blonde  (hair)  is  makmakli  (lak). 

The  generic  term  for  absence  of  light  is  pushpushli,  blacky 
which  applies  also  to  objects  of  nature,  to  complexion,  etc.  Dim, 
obscured,  dusky-colored  is  tiptipli ;  dark-colored,  limlimli,  the 
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Utter  applying  also  to  complexion  of  the  human  skin,  while  both 
originally  referred  to  the  dark  hue  of  clouds.  When  speaking  of 
night  or  evening,  they  use  the  term  tch'muka,  "  it  is  dark, 
obscure." 

That  certain  radicals  undei^o  a  slight  vocalic  or  consonantic 
gradation  in  many  of  these  color-names  to  indicate  diversity  of 
shade,  is  obvious.  Such  changes  we  observe  in  metsmetsU, 
makma'kli,  makmakli ;  in  pa'lpali,  pa'kpakli ;  in  kaka'kli  and 
ka-uka-uli. 

The  idiom  of  the  Nes-Pcrcis  is  spoken  by  the  populous  Indian 
tribe  of  this  name  which  inhabits  the  northern  part  of  Idaho 
Territory.  This  language  was  adopted  during  the  course  of  this 
century  by  the  Cayuse  tribe,  on  Columbia  river,  and  belongs  to  the 
linguistic  family  ofthe  so  called  Sahaptin,  a  Selish  term  of  unknown 
signification.  The  other  dialects  belonging  to  this  family  arc 
those  of  the  Warm  Springs,  Walawala  and  Yumatilla,  in  Oregon, 
the  Yakima,  Klikatat  and  Palus,  in  Washington  Territory. 

In  the  Nez-Perce.  as  well  as  in  the  Klamath,  the  true  adjectives 
of  color  are  formed  by  reduplication  of  the  monosyllabic  radix,  in 
the  Nez-Perce,  in  some  instances,  even  by  redoublement  of  a  dis- 
syllabic root. 

The  term  for  ivhih'  is  also  that  for  clear,  transparent  (said  of 
■water)  ^ai^ai^,  while  light-gray,  light-cream  color  is  pii/pujf,  or 
pa^pa/.  A  somewhat  darker  gray,  or  darker  cream,  drab  or 
light-yellow  is  ka-u^ka-u^,  also  pronounced  ka-u^ka'-u^,  ka- 
uka-u,  and  used  for  the  metallic  shine  of  silver. 

The  blue  shades  arc  all  rendered  by  yushyush,  yusyus,  the 
light  or  sky-blue  being  ma'j^kuts  yushyush  (ma'j-kuts,  light,  clear); 
the  deep-blue,  payu  yiJshyush.  In  the  same  manner  are  the  dif- 
ferent shades  of  green,  tsi;(t3i;f,  distinguished  from  each  other, 
ma'^kuts  tsi^tsi?  being  bluish-green  or  pale -greenish,  Tsi^tsi;;, 
for  itself,  means  the  green  color  of  grass,  and  can  stand  ioT  grass. 

Another  light-yellow,  drab  or  cream  color  is  sheiu-shelu 
wakush  (wakush  means  resembling,  alike  to),  a  darker  shade  of  it, 
payu  shi^lushelu ;  dun,  as  said  of  horses,  is  pa'tkuiki,  a  lighter 
dun,  between  the  foregoing  and  ka-u;fka'-u^,  is  tako-wakush. 
Dun-grayish,  or  mouse-colored,  is  lakolkoH,  while  mogsmogs, 
ma;;sma;fS  is  auburn,  sorrel,  and  may  be  said  of  the  yolk  of  eg^, 
of  the  brown  bear,  of  blonde  hair.  The  name  ofthe  Indian  who 
lately  accompanied  Chief  Joseph  on  his  trip  from  the  Indian 
Territory  to  the  East,  is  Tchutii  moksmoks,  "  Yellow  Bow." 
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Liiac  is  expressed  by  kushka  mitip,  "similar  to  the  mitip 
berry."  This  is  a  berry  of  lilac  color,  which  grows  in  a  corolla 
or  sort  of  grape.  Brown,  rusty-brown,  deep-brown  is  shukui- 
shukui ;  red,  reddish-brown,  ilpilp,  and  this  term  also  serves  to 
express  the  color  of  the  red  cherry,  the  strawberry  and  the  centi- 
foil  rose.  Dark-broivn  is  payu  ilpilp,  and  black,  timu/timu^,  when 
said  of  black  cherries,  the  black  bear,  the  complexion  of  the 
negro,  but  hisketse,  when  used  of  the  darkness  of  night. 

The  Indians  of  this  race  do  not  distin^juish  more  than  three 
colors  in  the  rainbow,  ma^sma^s,  or  yctluw,  ilpilp,  or  red,  and 
yushyush,  or  blue. 

The  Kalaphya  race  of  Indians  are  the  primordial  inhabitants  of 
the  Willamet  valley  of  North-western  Oregon,  and  within  the 
historical  epoch  were  the  masters  of  about  three-quarters  of  this 
vast  and  fertile  domain,  the  remainder  being  held  by  the  intruding 
Molales.  They  are  subdivided  into  the  Atfalatl,  Yamhill,  Luka- 
mayuk  and  the  Kalapuya  proper  on  the  western,  the  Aliantchuyuk 
and  Santiam  on  the  eastern  side  of  Willamet  river,  while  the 
Yonkalla  or  Ayank5'ld  lived  on  some  creeks  forming  tributaries 
to  Umpqua  river.  With  the  exception  of  the  Yonkalla  their 
dialects  differ  but  little,  and  what  is  given  below  is  taken  from  the 
Atfalati  (Tualati,  Wapatu  lake)  dialect.  For  more  than  twenty 
years  hence  the  Kalapuya  tribes  have  lived  in  common  on  Grande 
Ronde  reservation,  Yamhill  and  Polk  counties,  Oregon. 

In  this  language  adjectives  are  always  connected  with  some 
pronominal  or  predicative  prefix,  which  I  have  retrenched  in 
these  quotations. 

White  \%  mo-u;  gray,  plotim  ;  blue,  pe-i  ankaf  pawe-u;  purple, 
tiilglu ;  gteen,  tonktg^o. 

Kf/ZiMf,  pc-i  antk  pawe-u;  .fcrrc/,  liblo,  a  term  borrowed  from 
Chinook  jargon ;  roan-colored,  sandeli ;  brown,  piJMshnank  tiilelu, 
"not  quite  purple;"  red,  tchal,  tchellim. 

Of  metallic  or  golden  shine  or  color,  weltchiam ;  innlticolorcd.  of 
diversified  colors,  ya'mtchei ;  black,  moyini. 

The  real  meaning  of  these  names  could  not  be  disclosed,  since 
the  intricate  phonetics  of  this  linguistic  family  render  etymologi- 
cal inquiries  singularly  difficult.  We  cannot  draw  any  other 
inference  from  this  list,  as  it  stands  now,  but  that  the  colors  seem 
as  well  specified  as  in  English,  and  that  only  blue  and  yellow 
show  close  resemblance  or  identity  in  their  names. 
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The  Michbpdo  Indians  of  the  Maidu  race  of  Northern  Cali- 
fornia, cast  of  Sacramento  river,  live  in  a  small  settlement  on  the 
outskirts  of  the  town  of  Chico.  They  call  themselves  Otakimma, 
because  they  dwell  on  the  banks  of  Otakim  shewi,  their  name 
for  Chico  creek,  a  small  tributary  of  Sacramento  river.  Their 
dialect  differs  but  little  from  that  of  the  Eskenimma,  or  Indians 
on  Butte  creek,  seven  miles  south  of  Chico,  near  Durham  town. 

The  adjectives  composing  their  list  of  color  names  begin  in  e- 
and  end  in  -i,  and  the  majority  is  trisyllabic: 

white,  ekoko,  said  of  natural  and  artificial  white. 

gray,  epupi ;  gray  beads,  epupi  giiya. 

blue,  epoti,  sky-blue,  purple  and  blue  with  a  yellowish   tinge ; 

epotim  papaga,  the  yolk  of  egg. 

green,  ebali ;  green  beads,  ebali  giiya. 

yellow,  edsishi,  edsissi:  brown,  roan,  dark-sorrel,  buff,  of  metallic 

shine,  edshishim  peso,  gold,  gold  dollar,  lit.  "  yel- 
low dollar." 

color  of  blue-tailed  deer,  esiwiti ;  blue-tailed  deer,  esiwitim  buku. 

color  of  black-tailed  deer,  cmuli ;  black-tailed  deer,  emulini  buku. 

black,  ekili ;  also  dusky,  dark  complexioned. 

red,  epapi ;  said  of  flowers,  ants,  beads,  etc. 

striped  in  colors,  etii'diiti ;  animals,  etc. 

dark,  dusky,  kaisiki;  said  of  night. 

light,  clear,  yokaki ;  said  of  daylight. 

In  this  list  we  perceive  that  the  term  for  blue  gradually  passes 
into  that  of  yellow,  and  that  of  yellow  into  brown. 

Like  other  Indians  the  Dakota  race  pbssesses  a  very  complete 
scale  of  color  names  in  its  sonorous  idioms.  The  dictionary  of 
Rev.  Stephen  R.  Riggs  has  furnished  the  terms  of  the  subdialect 
of  the  Santee-Sioux,  and  the  language  of  the  other  Sioux  tribes 
differs  but  very  little  from  it.  I  have  rendered  Riggs*  pointed  h 
by  /,  and  the  nasal  n,  which  is  heard  in  the  French  bon,  loin, 
reins  by  ng.  All  the  principal  color  names  possess  a  reduplicated 
form  to  mark  intensity,  and  form  denominative  verbs. 

No  abstract  term  for  our  word  color  exists,  though  there  is  one 
for  to  painty  owa,  and  others  for  dyeing  and  painting  in  any  of  the 
principal  colors. 

IVhite  is  rendered  by  ska,  to  whiten  by  skaya,  while  sang 
means  whitish,  yellowish,  brown,  and  ska  also  possesses  the 
meaning  of  clear,  transparent.     The  terms  for  gray  designate  a 
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mixture  of  black  upon  a  white  ground,  or  black  mixed  with 
white,  as  is  visible  in  the  skin  of  the  badger,  /a,  o/a,  o/aka ;  /ota 
means  not  only  gniy  but  also  brown,  like  sang  (sangyang,  to 
make  brown  or  whitish).  Bro7un  is  also  expressed  by  gi,  when  it 
is  a  dark  gray  or  rusty-looking  brown;  its  reduplicated  form, 
gigi,  meaning  ntst  and  brown^  rusty  \  gitka,  brownish  ;  gitkadang, 
a  little  brownish;  gitkatka,  reddish,  brownish,  yellowish.  The 
g  in  all  these  words  is  a  deep  sonant  guttural. 

To,  reduplicated  toto,  is  blue  and  green,  and  .ill  the  interme- 
diate shades ;  to  color,  dye,  blue  or  green,  toya  ;  blue  and  green 
beads,  totodang.  Purple,  grape-colored  is  stang ;  purple,  stangka; 
ha  stang,  dark  complexioned  (ha  meaning  skin) ;  shastang,  dark 
red.  literally  "  red-purple." 

YcIIiTW  is  zi ;  to  dye  or  color  yellow,  ziya ;  the  reddish-gray 
squirrel,  zitcha.  UglU  red  is  distinguished  in  this  color  by  a 
separate  term,  sha.  from  dark  red  or  scarlet,  crimson  ;  duta,  which 
can  also  be  rendered  by  sha  /ingtcha,  or  by  deep,  intensive  red, 
shasha;  to  dye  red  is  shaya,  shashaya,  and  vermilion  color  or 
red  paint  is  washe-sha;  wase  being  "  red  earth." 

Dark  is  tpaza  ;  darkness,  to  be  dark,  okpaza,  otpaza.  Black  is 
sapa;  deep  black,  sapsapa;  to  blacken,  samya;  dark  or  blackish, 
samyahan. 

The  words  for  whitish,  red  and  black,  sang,  sha,  sap;^,  seem  to 
have  been  formed  from  the  same  radix,  and  this  may  be  said  also 
of  the  terms  for  white  and  black  in  the  Atfalati-Kalapuya. 

The  SluViVano  or  Shaivnee  tribe  forms  a  branch  of  the  wide- 
spread Algonkin  race  of  Eastern  Indians,  which  is  so  intimately 
connected  with  the  early  history  of  the  Colonies  of  North 
America.  As  their  name  indicates,  they  once  belonged  to  the 
southernmost  tribes  of  that  family,  and  are  now  settled  to  the 
number  of  about  seven  hundred  individuals  in  the  north-eastern 
portion  of  the  Indian  Territory. 

They  have  special  terms  for  each  kind  of  body  paint,  I.  i.,  hu'Iamu, 
red  paint,  which  was  the  war  paint,  but  no  abstract  term  for  color. 
I  paint  myself  is  netasathu,  and  the  paint,  hat'thika. 

White  is  wa/kanagia ;  transparent,  sapune.  Gray  is  wipegua, 
and  this  may  be  modified,  like  any  other  color,  by  the  adverbs 
pkuni  wibegua,  dark  gray,  and  halawe  wipegua.  light  gray.  For 
blue  and  green  only  one  term,  skipagia,  exists,  this  being  used, 
for  instance,  of  the  color  of  the  sky.     Yellaiu  is  huthawa ;  red 
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mskuawi;  irdw^^co/tf/ctfhalawi  mskuiwi (lit. "light  red");  brawn, 
pkiini  mskuawi,  or  dark  red,  while  the  red  cockscomb  is  mskui 
pelue.  No  special  term  exists  for  buff  caXor,  Black  is  mkatewa, 
and  opaque  is  circumscribed  by  "  you  cannot  see  through."  Ob- 
jects reflecting  sunlight  are  called  wasete;  multicolored,  tsagi 
yelategi,  and  striped  in  colors,  lalatasate,  when  the  stripes  run  in 
a  vertical  direction. 

The  Creek  language  is  one  of  the  dialects  of  the  Maskolu 
linguistic  family,  once  the  form  of  speech  dominant  in  the  terri- 
tories of  the  Gulf  States.  The  languages  foiming  this  stock  have, 
in  course  of  time,  differentiated  so  much  among  themselves  that 
they  have  become  incomprehensible  to  each  other.  The  principal 
dialects,  as  far  as  known  to  us,  are  Cha'hta  with  Chikasa  ;  Creek 
(upper  and  lower)  with  Seminole;  Natchez;  Hitchiti;  Apalache. 
Nothing  certain  is  known  concerning  the  Alibamu  dialect,  which 
is  still  spoken  in  one  of  the  south-eastern  counties  of  Texas. 
Besides  a  few  Indians  remaining  in  Texas  and  in  the  Everglades 
of  Florida,  all  the  natives  speaking  Maskoki  dialects  are  now 
settled  in  the  Indian  Territory. 

The  phonetic  ciiaractcr  of  all  these  idioms  pleasantly  affects 
the  ear  accustomed  to  European  languages.  All  of  them,  ihe 
Creek  not  excepted,  possess  the  lingual  s,  which  could  be  ren- 
dered by  thl,  a  group  of  sounds  approaching  closely  to  its  real 
articulation. 

The  term  for  white  and  clear  is  hatgi,  and  since  every  adjective 
of  color  forms  an  attributive  verb,  he  is  white  is  hatgis.  From 
hatgi  is  derived  supak'hatgi.^iy  and  roan,  literally,  "  mixed  in 
with  white." 

Blue  is  holati,  o^oldti,  which  may  be  said  of  the  sky,  of  water, 
of  distant  mountains;  wiwat  hutatis,  the  water  is  blue.  Green  is 
lani,  and  when  said  of  plants  it  means  "not  in  a  dry  state;" 
pahilanoma,  grass-green  ;  pahit  lanis,  however,  means  as  well, 
"the  grass  is  green,"  as  "the  grass  is  faded,  yellow;"  lani  also 
means  bile. 

The  term  for  red,  tchati,  also  means  "  blood,"  and  forms  the 
derivate  oktsadi,  purple  (and  sorrel  when  applied  to  horses). 

Hasti,  black,  forms  the  derivate  okuloshti,  brown ;  dark,  when 
used  for  the  darkness  of  night,  is  yemiidshki. 

Instead  of  inventing  new  terms  for  metals  recently  imported, 
as  a  few  tribes  have  done,  the  Creeks  will  call  gold  coin,  "  yellow 
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iron  beads,"  tchatu  /onap  lani ;  silver  coin,  "  white  iron  beads,'* 
tchatu  /onap  hatgi ;  sulphur  or  brimstone  is  to  them,  "  yellow 
gunpowder."  tehotop  lani ;  copper,  brass  and  bronze,  "  yellow 
iron,"  tchatu  lani ;  alum,  "sour  iron.'*  tchatu  kamiiksi. 

In  the  present  article  I  have  rejected  all  information  that 
was  not  circumstantial  and  entirely  reliable.  In  six  languages  I 
have  relied  on  oral  information  gathered  by  myself,  while  for 
the  Santee-Dakota,  the  words  mentioned  were  extracted  from 
Riggs*  Dictionary.  To  draw  general  conclusions  upon  the  sub- 
ject of  color  nomenclature  and  the  Indian  perception  of  color  from 
the  few  instances  given  here  would  certainly  be  precocious.  Indian 
tribes  show  considerable  difference  from  each  other  in  habits,  cus- 
toms,  intellectual  power,  not  less  than  in  their  bodily  qualities 
and  in  language.  Hence  very  few  general  ethnological  truths 
can  be  uttered  about  them  that  will  really  apply  to  them  all. 

The  following  conclusions  are,  therefore,  intended  to  apply  only 
to  the  seirn  idioms  referred  to: 

1.  In  the  lists  of  colors  submitted  we  find  that  the  Indians  in 
question  distinguish  as  many,  if  not  more  shades  of  color,  as  we 
do,  if  we  exclude  the  large  number  of  our  artificial  color-names,  as 
ultramarine,  isabelle,  solferino,  etc. 

2.  No  generic  term  for  our  word  color  exists,  and  it  seems  that 
such  a  term  is  too  abstract  for  their  conception.  But  they  have 
terms  for  coloring  matter,  dye-stuff,  paint,  and  for  our  participles 
"  colored."  "dyed."  "  painted  "  and  "  tinged." 

3.  Many  of  their  colors,  even  the  most  opposite  ones,  are 
derived  from  one  and  the  same  radical  syllable.  Instances  were 
given  under  Klamath,  Kalapuya,  Dakota.  The  same  may  be 
observed  when  we  compare  our  blank,  blue,  black  and  the  Ger- 
man bleich  (livid,  pale)  ;  gray  and  green. 

4.  In  the  Indian  lists  we  observe  some  names  of  medley  or 
mixed  colors,  which  impress  the  eye  by  being  not  homogeneous. 
Such  is  the  Klamath  ma'kmakli,  which  is  the  blue  mixed  with  gray, 
as  observed  on  wild  geese  and  ducks;  tch/e-utch/e-uptchi,  the 
mixed  color  of  the  bluejay ;  and  gray,  in  most  of  the  dialects, 
means  black  mixed  in  with  white,  or  white  with  black,  as 
observed  in  the  fur  of  the  racoon,  gray  fox  and  other  wild  beasts. 

5.  In  naming  some  colors  Indians  follow  another  principle  than 
wc  do,  in  qualifying  certain  objects  of  nature  by  their  color  and 
then  calling  them  by  the  same  attribute,  even  when  their  color 
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has  been  altered.*  This  we  distinctly  observe  in  kaka'kli,  j'^&w 
and  green  in  Klamath,  the  adjective  having  been  given  originally 
to  the  color  of  grass,  trees  or  other  plants.  The  same  is  observed 
in  the  Niskualli  language  of  Washington  Territory,  in  which 
both  colors  are  called  hokwats,  and  we  may  assume  that  this  is 
the  light  and  not  the  dark  shade  of  yellow  and  green. 

Most  frequently  blue  and  green  are  rendered  by  one  and  the 
same  term,  as  in  Dakota,  Shawano  and  in  Maya  (yaash).  Other 
Indian  dialects  which  are  reported  to  have  the  same  name  for 
both  colors  are  the  Chokoyem,  north  of  San  Francisco  bay: 
sivita;  the  dialect  of  the  Yakimas  and  Warm  Sprilig  Indians 
of  Sahaptin  family,  lomet,  la'mt;  the  Shasti,  itchumpa/e;  the 
Guarani,  tobi ;  and  the  Muyskas  near 'Bogota,  chiskuiko,  the  latter 
belonging  both  to  South  America.  Among  the  Pai-Uta,  the  Uta, 
Pomo,  the  Wintiin  and  the  Tinne-Apaches,  the  terms  for  both 
colors  seem  to  be  identical  also.  Unfortunately  we  are  not 
acquainted  with  the  etymology  of  all  these  terms,  unless  we 
would  probably  be  enabled  to  prove  that  the  real  cause  of  this 
curious  coincidence  is  another  than  color-blindness. 

Blue  and  purple  is  called  by  the  same  name  in  Klamath  and  in 
the  Michopdo  dialect  of  Maidu. 

Red  and  yellow,  or  yellow  and  broivn,  or  brown  and  red  are 
sometimes  expressed  by  the  same  term,  but  only  when  yellow  and 
blue  are  called  differently.  I  have  never  met  with  a  dialect  which 
called  black  and  dark  blue,  or  black  and  dark  green  by  the  same 
adjective,  though  this  is  reported  to  be  the  case  among  the 
Niskualli,  the  Ta'hkali  of  British  Columbia,  and  several  other 
tribes. 

6.  As  I  have  stated  above,  Indians  often  follow  principles 
differing  from  ours  in  naming  colors.  The  Klamath  language 
has  two  terms  for  green,  one  when  applied  to  the  color  of  the 
vegetals  (kaka'kli),  another  when  applied  to  garments  and  dress 
(tolaluptchi).  Blue  when  said  of  beads  is  again  another  word 
than  blue  in  flowers  and  blue  in  garments.  Thus  may  be  ex- 
plained the  fact  that  some  investigators  have  found  the  adjective 
black  attributed  to  objects  of  a  dark-blue  or  dark-green  color. 
The  Dakotas  have  three  terms  for  brown,  gi,  sang  and  ;ifota,  each 
of  them  being  applied  to  objects  of  different  classes.     Even  in 

^  Thus  the  name  applied  to  the  color  of  a  quadruped  may  remain  even  when  the 
animal  has  changed  its  color  through  the  change  of  seasons. 
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English  wc  use  difTerent  terms  when  speaking  of  the  darkness  of 
night  and  the  black  of  a  dress ;  or  of  the  blonde  hair  and  the 
yellowish-white  corresponding  color  of  other  objects  striking  our 
eye-sight.  The  occasional  existence  of  more  than  one  term  for 
one  color  for  the  reason  just  alluded  to  is  observed  in  the  languages 
of  ever)'  portion  of  the  globe.  Curiously  enough  the  red  color 
is  not  often  diversified  into  different  shades  in  the  languages  con- 
sidered ;  in  Spanish  it  is  Colorado,  "  showing  color;*'  this  evidently 
means  that  red  is  the  color  striking  our  eye  with  the  greatest  in- 
tensity. 

7.  Reduplication  of  the  radix  is  very  often  met  with  in  color 
names,  but  the  cause  of  this  is  not  always  the  same.  In  Klamath 
and  the  Sahaptin  dialects  it  is  distribution  and  repetition,  in  Da- 
kota it  is  the  idea  of  intensity  that  has  produced  this  synthetic 
feature. 

We  think  the  inquiry  into  the  color-sense  and  that  into  the 
color-blindness  among  the  individuals  of  a  people  must  be  kept 
distinct  from  each  other.  It  is  premature  to  assume  that  a  whole 
people  can  be  color-blind,  though  its  color  nomenclature  may 
largely  differ  from  ours,  but  it  is  by  no  means  improbable  that 
color-blindness  is  more  frequent  among  hunting  and  nomadic 
nations  than  among  individuals  of  civilized  races.  This  question 
can  be  decided  by  direct  experimental  observation  only,  while  in 
the  inquiry  concerning  color-sense,  the  science  of  linguistics  is 
entitled  to  take  part  in  the  discussion. 


•:o:- 


THE  HABITS  OF  A  TARANTULA. 

BY  MRS.  MARY  TREAT. 

FOR  the  past  year  I  have  been  observing  a  large  burrow- 
ing spider  belonging  to  the  family  of  Lycosida:.  Its  habits 
and  probably  the  creature  itself,  had  entirely  escaped  the  atten- 
tion of  naturalists  until  recently.  Its  habitat  is  in  Southern  New 
Jersey.  In  the  grove  which  surrounds  the  house  where  my 
observations  were  made,  are  many  burrowing  spiders  which  build 
open  tubes  lined  with  a  web  of  silk,  and  a  projecting  rim  of  sticks 
and  leaves  are  firmly  held  together  with  web  to  keep  the  sand 
and  debris  from  falling  into  the  nest. 

Last  summer  (1878),  I  accidentally  found  a  covered  tube,  per- 
fectly concealed,  which  aroused  my  curiosity  sufficiently  to  keep 
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close  watch  of  the  occupant.  I  did  not  pay  much  attention  to 
the  open-mouthed  tubes  for  some  time,  as  I  supposed  the  occu- 
pants to  be  a  distinct  species  from  the  one  which  covered 
the  tube. 

In  July  of  last  summer  the  Rev.  Dr.  McCook,  of  Philadelphia, 
the  distinguished  myfmecologist,  upon  invitation,  visited  my 
colony  of  slave-making  ants  {Formica  sanguinea),  and  while  on 
this  visit  I  called  his  attention  to  the  burrowing  spider  with  the 
open  tubes.  After  his  return  home  he  wrote  me  that  he  thought 
the  spider  a  new  species  which  he  had  provisionally  named  Taren- 
tula  tigrina}  or  the  tiger  spider.  But  the  spider  with  the  covered 
tube  was  of  so  much  more  account  that  I  still  paid  no  attention 
to  this  one  which  lived  in  the  open  burrow !  But  I  am  now  con- 
vinced, after  a  year's  observation,  that  what  I  supposed  to  be  two 
distinct  species  are  but  one.  The  young  scarcely  ever  conceal 
their  tubes. 

A  brief  account  of  one  individual  spider  will,  perhaps,  give  a 
clearer  idea  of  this  species  than  any  attempt  at  a  learned  dis- 
quisition. A  large  female  has  her  home  in  a  bed  of  moss 
beneath  an  oak  tree,  only  a  few  feet  from  the  house.  Her 
body  is  nearly  black  and  quite  hairy,  the  legs  are  gray  and  black, 
striped  after  the  fashion  of  a  tiger.  When  I  first  observed  her 
the  tube  was  only  partially  covered,  the  cover  projecting  above  it 
like  a  hood  or  top  of  a  baby  carriage.  When  not  disturbed,  she 
usually  stood  at  the  door  of  her  home  waiting  for  any  chance 
insect  which  she  might  spring  upon. 

My  visits  to  her  were  very  frequent,  and  for  several  days  upon 
my  approach  she  would  suddenly  disappear  within  her  den,  but 
finally  she  seemed  to  become  accustomed  to  these  visits  and 
would  allow  me  to  sit  near  her,  keeping  her  position  at  the  door. 
I  supplied  her  with  water,  of  which  she  would  take  long  draughts. 
I  also  placed  sugar  near  her  door  to  attract  the  flies.  She  would 
stand  perfectly  motionless,  watching  the  eager  insects,  until  she 
fixed  her  eyes  upon  one  that  suited  her  taste  when  she  sprang 
upon  it  like  a  flash,  and  disappeared  within  her  den  to  make  her 
meal.  This  kind  of  life  continued  for  several  weeks — simply 
watching  for  prey  and  eating.  But  in  August  another  phase  in 
her  life  was  made  manifest.  A  male  was  attracted  to  her  cozy 
quarters.    He  does  not  look  at  all  like  the  female,  is  of  an  entirely 

*  Proceedings  of  the  American  Entomological  Society,  1878. 
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diflercnt  color — yellowish  with  dashes  of  dark  brown — his  body 
is  smaller  than  hers  though  his  legs  are  longer. 

In  August  the  males  are  abundant.  I  often  see  them  bounding 
over  grass  and  weeds,  making  long  strides,  fairly  flying  before 
me.  At  such  times  it  is  next  to  an  impossibility  to  capture  one. 
I  have  not  been  able  to  ascertain  whether  he  has  a  settled  home 
like  the  female,  which  he  leaves  to  make  amorous  visits,  or 
whether  he  always  leads  a  vagrant  kind  of  life. 

He  approaches  the  female  with  the  utmost  caution.  If  she  is 
within  her  den  he  stands  at  the  door,  sometimes  hours  together ; 
nothing  will  induce  him  to  venture  within,  and  he  is  wonderfully 
oblivious  of  my  presence.  I  cannot  push  him  in.  he  will  back 
out  into  my  hand  rather  than  be  driven  into  the  burrow.  Now  the 
female  slowly  advances  to  meet  him,  and  he  slowly  retreats  from 
the  mouth  of  the  den,  moving  backward  while  she  moves  forward, 
just  reaching  him  with  the  tips  of  her  fore-legs  as  if  caressing 
him.  She  follows  him  in  this  way  a  foot  or  more,  then  leaves 
him  and  quickly  returns  to  her  den,  he  follows  her  to  the  door, 
where  he  keeps  his  post  until  she  again  comes  forth,  when  the 
same  performance  is  repeated. 

I  leave  them,  and  on  my  next  visit  I  find  the  male  on  the 
back  of  the  female,  with  their  heads  both  within  the  burrow  and 
their  long  hind-legs  sticking  out.  (This  is  not  the  position  the 
spider  assumes  when  he  fertilizes  the  eggs,  which  is  done  by 
means  of  the  palpal  organs,  necessitating  the  opposite  direction 
of  the  head.)  They  now  remain  perfectly  still,  and  I  pick  them 
up  by  their  legs  and  drop  them  into  a  wide-mouthed  glass  bottle. 
This  displaces  the  male,  and  he  crouches  down  in  a  helpless  sort 
of  way  as  if  paralyzed  with  fear,  not  trying  to  make  his  escape  at 
all.  For  a  few  moments  the  female  pays  no  attention  to  him 
but  makes  vigorous  efforts  to  escape.  Soon,  however,  she 
pounces  upon  him,  seizing  him  on  the  under  side  of  the  head — 
literally  by  the  throat.  He  makes  but  feeble  efforts  of  resistance, 
in  fact,  acts  as  if  he  rather  enjoyed  being  eaten !  I  shake  the 
bottle  but  she  will  not  let  go  her  hold.  She  soon  makes  him 
into  a  ball  which  she  holds  and  sucks,  seemingly  with  great 
relish.  I  now  place  the  open  bottle  by  the  mouth  of  her  den 
and  she  quickly  disappears,  taking  with  her  the  remains  of  her 
lover.  In  a  day  or  two  after  this  another  male  was  at  her  door 
behaving  in  a  similar  manner.  I  did  not  interfere  with  his  move- 
mentSf  and  do  not  know  his  &te. 
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After  a  few  days  the  female  resumed  her  old  habits,  watcfii 
for  prey,  and  became  so  time  thai  she  would  take  water  from  ill 
hand.  She  made  but  little  change  to  the  partial  cover  o 
tube  until  November,  then  it  wa^  cut  down  and  made  flat  to  the 
ground — perfectly  concealed  with  leaves  and  moss  and  held  firmly 
down  with  a  strong  web.  This  cover  remained  until  the  follow- 
ing April.  I  was  waiting  to  see  what  the  occupant  would  do, 
when  an  accident  occurred.  I  was  absent  when  the  leaves  were 
raked  u|>,  and  the  man,  not  observing  my  protection,  raked  all 
away.  But  in  a  few  days  thereafter  the  spider  made  another 
cover,  entirely  unlike  the  winter  one,  more  like  a  little  room. 
The  nest  is  situated  in  a  bed  of  green  moss,  and  the  cover  looks 
like  a  little  oval  mound  of  moss  and  leaves.  The  longest  diam- 
eter measures  five  inches  over,  and  the  shortest,  four  and  a  half 
inches.  The  base  of  the  cover  is  made  of  acorn  cups  and  sticks 
firmly  held  together  with  strands  of  silk,  then  a  canopy  of  web 
is  made,  and  over  this  is  laid  green  moss,  dry  pine  needles,  bits  of 
dr>"  oak  leaves  and  light  sticks  held  fast  with  web.  This  n 
a  neat  httle  upper  room,  the  walls  are  smooth  on  the  inside  t 
rough  outside.  She  leaves  a  window  in  the  room,  the  objecta 
which  is  apparent.  She  has  a  cocoon  of  eggs  attached  to  th« 
spinneret,  and  she  puts  herself  in  position  to  let  the  cocoon  rest 
against  the  window  where  it  receives  the  rays  of  the  sun.  Fgi 
three  weeks  this  has  been  her  daily  occupation — patiently  hd 
ing  the  eggs  in  the  sun. 

On  the  20th  of  May  I  took  the  cover  from  the  tube  and  a 
it  was  removed  it  w.as  some  hours  before  I  saw  her,  but  tow 
evening  she  reached  out 
with  her  hind-legs;  feel- 
ing for  material,  she  first 


Fic.  I., 
of  |[n)Uiic1i    a  i 
Eltk- lined  lunnel. 


Fic.  a— Ncit  of  Tai-intvlti  I'gHna  (/}. 
drew  in  an  acorn  cup  and  proceeded  to  fasten  it.     How  ?l 


1 879*]  T/u  Formation  of  Cape  Cod,  489 

done  I  cannot  tell,  for  the  cocoon  of  eggs  seem  to  be  attached  to 
the  spinneret.  On  the  following  morning  a  broad  funnel-shaped 
rim  was  built  around  the  tube  but  not  yet  covered;  by  the  24th 
she  has  made  a  room  lightly  covered  with  moss. 

Rev.  Dr.  McCook  kindly  furnished  cuts  of  the  nest  with  the 
open  funnel.  I  append  his  description,  which  was  published  in 
the  Proceedings  of  the  Academy  of  Natural  Sciences  of  Phila- 
delphia: "The  tube  is  about  seven  and  one-half  inches  deep,  re- 
sembling an  ear-trumpet  (Fig.  i).  with  the  mouth  upward.  It  is 
bent  at  an  angle  of  60°  shortly  below  the  surface ;  the  upper  part 
is  a  silk-lined  funnel  that  widens  outwardly  to  the  margin  which 
at  the  highest  point  is  one  and  one-eighth  inches  above  the  sur- 
face of  the  ground.  The  silken  lining  extends  but  a  little  way 
below  the  surface.  The  projecting  funnel  is  composed  of  blades 
of  grass  (Fig.  2).  which  are  bent  down  upcn  their  stalks  from  all 
sides,  overlaid,  and  rudely  interwoven,  making  thus  a  background 
upon  which  the  smooth  silken  lining  is  placed.  The  longest 
diameter  of  the  mouth  of  the  tube  (Fig.  i),  ab,  is  one  and  one  half 
inches,  the  shorter  diameter  cd,  is  one  and  one-quarter  inches. 
The  diameter  of  the  tunnel  below  the  surface  is  five-eighths  of 

an  inch." 

:o. 

THE  FORMATION  OF  CAPE  COD.» 

BV  WARREN  UPHAM. 

THE  peninsula  of  Cape  Cod,  called  by  Thoreau  the  "bended 
arm  of  Massachusetts,"  the  Elizabeth  islands,  which  are  a 
continuation  from  it  to  the  south-west,  and  Martha's  Vineyard 
and  Nantucket  on  the  south,  are  recent  additions  to  the  territory 
of  New  England.  They  contain  no  ledges  of  solid  rock,  but  are 
made  up  of  the  ruins  and  detritus  of  ledges  which  have  been 
broken  and  pulverized.  This  has  been  done  by  decomposition 
under  the  influence  of  frosts  and   rains,  by  the  excavations  of 

'  A  prcvioQS  description  of  this  region,  ba^d  on  ol><ervations  made  in  a  hasty 
journey  for  comparison  of  its  drift  deposits  with  those  found  in  New  Hampshire,  was 
preiented  a  year  ago  in  the  Geological  Rc|>ort  of  that  State,  Vol.  in,  pp.  300-305. 
Since  that  time  the  wri'cr  h.is  liccn  over  this  ticM  more  leisurely,  spending  several 
months  in  amateur  exploration  from  Cai^e  Co<l  and  Nantucket  westward  to  New  Jer- 
sey. This  has  brought  a  more  correct  knowledge  of  the  facts,  especially  in  respect 
to  the  course,  in  South-eastern  Massachusetts,  of  the  series  of  hills  here  called  ter- 
minal moraines ;  as  well  as  some  changes  in  opinions,  one  of  these  being  in  respect 
to  the  probable  height  of  the  sea  here  when  thc»e  dc^xMits  were  accumulated. 
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streams,  and  at  the  last  by  glacial  erosion.  Materials  have  been 
thus  gathered  and  mixed  from  sources  near  and  remote.  Their 
deposition,  excepting  the  Tertiary  beds  of  Martha's  Vineyard, 
appears  to  have  taken  place  during  the  Quaternary  period,  partly 
before  the  ice  sheet  was  extended  over  this  region,  partly  along 
its  terminal  front  in  long  series  of  morainic  hills  bordered  on  the 
south  by  sloping  plains  of  gravel  and  sand,  and  partly  by 
immense  floods  poured  down  from  the  surface  of  the  melting  ice- 
fields during  their  retreat. 

Since  the  glacial  theory  of  the  origin  of  the  drift  was  brought 
to  the  attention  of  geologists  by  Agassiz,  forty  years  ago,  it  has 
been  closely  compared  with  all  the  observed  facts,  and  seems  to 
afford  for  them  an  adequate  and  complete  explanation.  It  has 
received  the  highest  kind  of  testimony  to  its  truth  in  being 
required  to  explain  new  discoveries  and  to  answer  questions  which 
were  not  thought  of  when  the  theory  was  announced.  The  gla- 
ciers of  Switzerland  were  found  to  furrow,  scratch  and  polish  the 
bed  rock  over  which  they  move,  rounding  and  planing  away  its 
projecting  points,  just  as  the  ledges  of  all  northern  countries  are 
striated,  rounded  and  worn  smooth.  This  is  done  by  the  grating 
of  boulders  and  gravel  frozen  in  the  bottom  of  the  ice  ;  and  the 
sides  of  these  stones  are,  of  course,  planed  and  striated  the  same 
as  the  underlying  rock.  In  the  valleys  of  the  Alps  are  many 
glaciers  ten  to  twenty  miles  long,  and  through  this  whole  distance 
rock-fragments  are  dropped  on  them  from  bordering  cliffs,  brought 
in  by  tributaries  and  wrenched  from  the  ledges  beneath  ;  so  that 
diverse  kinds,  some  of  them  derived  from  its  farthest  sources, 
become  mingled  both  at  the  top  and  bottom  of  the  ice.  Corres- 
ponding to  this  transportation,  grinding  and  mixture  of  materials 
effected  by  the  glaciers,  there  was  found  over  the  surface  of  all 
regions  which  had  striated  ledges  a  most  remarkable  deposit  of 
boulders  gathered  from  distant  and  diverse  sources,  indiscnmi- 
nately  mixed  with  gravel,  sand  and  clay.  Many  of  these  blocks 
and  pebbles  have  their  sides  worn  flat  and  marked  with  striae,  and 
were  evidently  the  agents  by  which  the  ledges  were  similarly 
eroded  and  marked.  This  deposit,  called  unmodified  drift  or  till, 
differs  from  any  made  by  rivers,  lakes  or  the  sea,  in  showing  no 
evidence  of  the  assorting  and  stratifying  action  of  water.  To 
account  for  its  formation  and  for  the  accompanying  striae  on  the 
ledges,  it  was  supposed  that  a  mantle  of  solid  ice  was  accumulated 
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over  these  areas,  and  that  it  moved  slowly  in  the  direction  of  the 
striation,  ploughing  up,  transporting,  grinding  and  mixing  to- 
gether the  materials  of  the  till,  and  leaving  its  track  and  course 
clearly  marked  uf)on  the  bed-rock. 

Cape  Cod  is  mainly  comf)osed  of  another  formation,  called 
modified  drift,  because  it  has  been  transported,  worn  and  depos- 
ited by  currents  of  water.  Gravel,  sand  and  clay  are  separated 
in  distinct  layers  and  beds,  instead  of  being  mingled  in  one  mass. 
Most  portions  are  entirely  destitute  of  any  large  boulders,  and 
the  pebbles  of  the  gravel  are  rounded,  instead  of  the  planed  or 
else  rough  and  unworn  forms  which  they  have  in  the  till.  The 
modified  drift  is  found  in  the  valleys  or  upon  the  nearly  level 
tracts  of  glaciated  regions,  and  follows  lines  of  drainage  which 
reach  beyond  these  limits.  Formerly  it  was  the  prevailing  opin- 
ion that  this  formation  was  gradually  produced  from  the  unmodi- 
fied glacial  drift  by  the  ordinary  action  of  rains,  streams  and  the 
sea.  Further  observation,  however,  seems  to  leave  no  doubt  that 
it  originated  from  the  ice-sheet,  and  was  rapidly  deposited  during 
its  retreat  This  had  taken  up  in  its  lower  portion  not  only 
boulders  of  every  size,  but  also  great  quantities  of  decomposed 
rock,  which  covered  the  hills  and  plains  and  had  been  swept  into 
thick  deposits  in  the  valleys  before  the  glacial  period.  The  riv- 
ers formed  by  its  melting  gathered  such  of  these  materials  as  they 
could  transport,  turned  the  blocks  and  pebbles  over  and  over  in 
their  descent  till  they  were  made  round  and  smooth,  and  depos- 
ited their  freight  in  these  beds  of  gravel,  sand  and  clay.  The 
modified  drift  of  South-eastern  Massachusetts,  here  to  be  described, 
appears  to  add  much  to  our  knowledge  of  these  conditions  attend- 
ing the  departure  of  the  ice-sheet. 

Another  subject  of  great  interest  is  presented  on  Cape  Cod  and 
the  Elizabeth  islands  in  a  series  of  drift-hills,  which  appear  to 
have  been  formed  at  the  margin  of  the  ice  during  a  pause  in  its 
retreat,  when,  perhaps  after  some  re-advance,  it  halted  and  pre- 
served its  termination  nearly  stationary  through  a  long  period. 
This  series  consists  of  very  irregular  hills,  mounds,  ridges  and 
enclosed  hollows,  and  is  composed  partly  of  till,  with  abund.int 
boulders  and  no  marks  of  stratification,  and  partly  of  stratified 
grave!  and  sand  with  boulders  few  or  rare.  That  it  does  not 
indicate  the  extreme  limit  of  glacial  action  is  shown  by  the 
occurrence  of  a  similar  belt  of  hills  on  Martha's  Vineyard  and 
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Nantucket  islands,  from  five  to  thirty  miles  farther  south.  A 
comparison  of  these  with  similar  ranges  of  hills  in  Rhode  Island, 
Long  Island  and  New  Jersey,  which  seem  to  be  same  series  con- 
tinued farther  to  the  west,  will  enable  us  more  fully  to  understand 
the  meaning  of  these  deposits. 

The  most  noticeable  product  of  a  glacier  is  its  terminal  moraine, 
or  the  heaps  and  ridges  of  detritus  which  it  brings  down  and 
pushes  out  at  its  end,  when  this  remains  at  nearly  the  same  place 
through  a  long  succession  of  years.  Slight  advances  and  retreats 
often  give  these  deposits  a  most  broken  surface  of  alternating 
hillocks  and  depressions,  and  in  many  cases  they  are  partly  com- 
posed of  stratified  gravel  and  sand,  brought  by  streams  during 
the  meltings  of  summer.  The  great  ice-sheets  of  the  glacial 
period  acted  in  the  same  way,  and  within  a  few  years  geologists 
have  recognized  the  terminal  moraines  of  that  which  overspread 
the  Northern  United  States  and  British  America.  Across  New 
Jersey*  and  upon  Long  Island'  its  outmost  border  is  definitely 
marked  by  a  continuous  series  of  drift-hills,  one  hundred  and 
seventy-five  miles  in  extent  Striae,  till  and  boulders  are  confined 
to  the  region  north  of  this  line.  From  the  Narrows  to  Montauk 
point  tljis  moraine  is  commonly  known  as  the  "  backbone  of  Long 
Island,"  and  consists  of  hills  which  vary  from  one  hundred  and 
fifty  to  three  hundred  and  eighty-four  feet  in  height.  The  west 
portion  of  this  range,  reaching  from  Fort  Hamilton,  by  Green- 
wood cemetery.  Prospect  park  and  Ridgewood  reservoir,  to  Ros- 
lyn,  a  distance  of  twenty-five  miles,  is  mainly  an  unstratified 
deposit,  like  the  loose,  oxidized,  angular  upper  till  which  forms 
the  surface  generally  through  New  York  and  New  England. 
From  Roslyn,  through  the  middle  and  east  portions  of  the  island, 
nearly  all  of  these  hills,  including  the  highest  elevations  in  the 
range,  are  composed  of  modified  drift,  being  gravel  and  sand 
distinctly  stratified  and  containing  few  or  rare  boulders.  The 
part  of  Long  Island  south  of  these  hills  consists  of  gently  sloping 
plains  of  fine  gravel  and  sand,  five  to  ten  miles  in  width,  and 
extending  a  hundred  miles  in  length.  The  height  of  their  upper 
margin  at  the  foot  of  the  hills  varies  from  fifty  to  one  hundred 

*  Annual  Report  of  the  Geological  Survey  of  New  Jersey  for  the  year  1877,  ppi 
9-22,  with  map. 

'  This  series  of  hills  on  Long  Island  was  well  described  by  Mather  ia  the  Geolog-^ 
ical  Report  of  the  First  District  of  New  York,  in  1843,  shortly  after  the  theory  of 
continental  ice-sheets  was  proposed. 
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and  fifty  feet  above  the  sea.  Another  long  series  of  plains,  vary- 
ing from  one  mile  to  five  miles  in  width,  and  of  similar  height 
and  southward  slope  with  the  foregoing,  extends  on  the  north 
side  of  these  hills  from  Syossct  forty-five  miles  eastward  to  River- 
head,  and  thence  continues  along  the  north  branch  of  the  island 
nearly  thirty  miles  more  to  Orient  point.  North  of  these  plains, 
along  the  whole  extent  of  shore  cast  from  Port  Jefferson,  is  another 
series  of  drift-hills  which  rise  one  hundred  to  two  hundred  feet 
above  the  sea,  by  which  their  northern  side  has  been  frequently 
washed  away.  This  second  moraine  is  also  mainly  composed  of 
stratified  gravel  and  sand  with  few  boulders ;  but  in  the  vicinity 
of  Greenport  and  Orient  its  material  is  changed  to  a  very  coarse 
unstratified  deposit  like  the  upper  till.  This  series  is  very  plainly 
continued  north  eastward  in  Plum  and  Fisher's  islands,  which  are 
made  up  of  hills  of  glacial  drift  like  those  near  Greenport,  with 
small  areas  of  level  modified  drift  at  their  south  side.  Thence  it 
passes  into  Rhode  Island  at-  its  south-west  corner,  and  extends 
close  to  the  coast  seventeen  miles  from  Watch  Hill  nearly  to 
Point  Judith,  being  very  finely  developed  in  a  belt  which  varies 
from  one-half  mile  to  one  and  a-half  miles  in  width,  composed  of 
coarsely  rocky  drift  in  hills  and  ridges  one  hundred  to  one  hun- 
dred and  fifty  feet  high.  About  two  miles  north-west  from  Point 
Judith  this  range  sinks  to  the  sea-level,  and  its  further  continua- 
tion is  lost,  probably  because  it  turns  southward  into  the  ocean. 
Twelve  miles  to  the  south  the  continuation  of  the  first  range  is 
lifted  into  view  in  Block  island,  a  knot  of  very  irregular  drift-hills, 
which  resemble  those  of  Montauk  in  being  composed  of  coarse 
gravel,  sand  and  clay,  distinctly  stratified  but  often  enclosing 
numerous  boulders.  We  have  thus  two  long  parallel  series  of 
drift-hills,  the  most  southern  of  them  at  the  boundary  of  the  gla- 
cial drift.  Both  appear  to  be  terminal  moraines  of  the  ice-sheet, 
having  been  formed  along  its  border,  the  southern  range  at  its 
period  of  greatest  extent,  and  the  northern  at  some  later  time 
during  which  it  halted  in  its  departure. 

The  sea  covers  the  next  thirty  miles  in  the  line  of  continuation  of 
tiiese  series  of  hills,  beyond  which  both  of  them  rise  above  its  waves 
again,  the  northern  forming  the  Elizabeth  islands,  and  bending  to 
the  north-east  and  north  on  the  peninsula  of  Cape  Cod  to  near 
North  Sandwich,  where  it  turns  at  a  right  angle,  and  thence  runs 
to  the  east  through  Barnstable  and  the  other  towns  to  Orleans, 
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traversing  the  west-to-east  portion  of  the  cape,  and  extending 
into  the  ocean  at  its  east  shore.  The  southern  moraine,  marking 
the  farthest  bound  reached  by  the  ice.  forms  No  Man's  Land,  the 
crest  of  Gay  Head,  and  prominent  ranges  of  hills  in  the  north- 
western part  of  Martha's  Vineyard,  extending  north-east  nearly 
to  Vineyard  Haven.  Here  this  series  apparently  bends  to  the 
south-east,  somewhat  as  the  northern  range  turns  at  North  Sand- 
wich, but  it  is  concealed  beneath  plains  or  the  sea  for  much  of 
the  way  beyond  this  point.  It  appears  unmistakably,  however, 
on  Chappaquiddick  and  Tuckemuck  islands,  and  in  Saul's  hills 
and  Sankaty  Head  on  Nantucket.  The  length  of  the  northern 
moraine  from  the  east  shore  of  Cape  Cod  to  the  west  end  of  the 
Elizabeth  islands  is  sixty-seven  miles,  while  its  total  length  to 
Port  Jefferson,  on  Long  Island,  is  about  one  hundred  and  eighty 
miles.  That  of  the  southern  moraine,  in  its  course  from  Sankaty 
Head  to  No  Man's  Land,  is  fifty  miles,  and  its  whole  extent  as 
yet  traced,  to  the  west  line  of  New  Jersey,  is  about  three  hun- 
dred miles. 

On  the  islands  south  of  Cape  Cod  these  hills  have  the  follow- 
ing heights  in  feet  above  the  sea:  No  Man's  Land  about  one 
hundred  and  fifty  ;  Gay  Head  one  hundred  to  one  hundred  and 
forty-five ;  about  one  mile  east,  near  the  church,  one  hundred  and 
eighty-five ;  Prospect  hill,  the  highest  on  Martha's  Vineyard,  two 
hundred  and  ninety-five ;  Peaked  hill,  a  mile  south  from  the  last, 
two  hundred  and  ninety ;  other  hills,  reaching  from  these  five  miles 
to  the  north-east,  two  hundred  to  two  hundred  and  fifty ;  Indian  hill, 
two  hundred  and  forty-five;  Sampson's  hill,  on  Chappaquiddick 
island,  about  one  hundred  ;  highest  part  of  Tuckemuck,  about 
fifty;  Macy's  or  Pole  hill, the  highest  of  Saul's  hills,  ninety-one; 
Folger's  hill,  a  mile  east  from  the  last,  eighty-eight,  and  Sankaty 
Head,  the  highest  point  of  Nantucket  island,  one  hundred  and 
five.  The  cliffs  of  Gay  Head,  at  the  west  end  of  Martha's  Vine- 
yard, expose  a  section  four-fifths  of  a  mile  long,  composed  at  the 
top  of  the  unstratified  terminal  moraine  five  to  forty  feet  thick, 
filled  with  abundant  boulders  of  all  sizes,  up  to  twenty  feet  in 
diameter.  This  rests  on  fossiliferous  Tertiary  beds,*  probably  of 
Miocene  age,  which  dip  from  20°  to  50°  northerly  throughout 
the  section,  and  present  a  most  striking  succession  of  brightly- 

^  Described  in  Hitchcock's  Geology  of  Massachusetts,  1833  and  1S41 ;  and  in  L]r- 
eirs  Travels  in  North  America  in  1841-2,  Vol.  I,  pp.  203-206. 
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colored  clays,  sand  and  gravel,  varying  from  black  to  red,  brown, 
gray  and  white.  Gay  Head  township,  reaching  three  miles  to  the 
east,  has  a  very  uneven  surface  of  glacial  drift  in  small  elevations 
and  depressions,  strown  with  frequent  boulders  but  apparently 
underlain  by  Tertiary  clay  and  sand  at  no  great  depth.  The  par- 
allel ranges  of  hills  which  extend  through  Chilmark  and  the 
north-west  part  of  Tisbury,  occupying  a  width  of  one  to  three 
miles,  have  also  a  very  irregular  contour.  Their  surface  is  gen- 
erally glacial  drift  with  very  abundant  boulders,  but  occasionally, 
as  at  the  top  of  Prospect  hill,  it  is  modified,  consisting  mainly  of 
water- worn  gravel  and  sand.  The  black,  red  and  white  Tertiary 
clays  underlie  these  def>osits  in  the  hills,  and  are  exposed  in  the 
cliffs  along  the  north-western  shore  to  the  east  side  of  Lumbard's 
cove,  eleven  miles  from  Gay  Head.  Uf)on  the  south  side  of 
Prospect  and  Peaked  hills  they  extend  to  heights  two  hundred 
and  twenty-five  and  two  hundred  and  fifty  feet  above  the  sea. 

The  south-eastern  half  of  Martha's  Vineyard  consists  of  modi- 
fied drift  without  boulders,  lying  in  extensive  level  plains  twenty- 
five  to  fifty  or  sixty  feet  above  the  sea.  Along  the  south  shore 
these  plains  are  indented  by  numerous  ponds,  which  are  only 
separated  from  the  ocean  by  a  beach,  and  the  shores  of  the  ponds 
are  again  indented  by  long  and  narrow  arms  or  coves,  from  the 
head  of  which  dry  channels  extend  across  the  plains  in  a  north- 
erly course.  The  road  from  West  Tisbury  to  Edgartown  crosses 
several  of  these  depressions,  one  of  which,  known  as  Quampachy 
hollow,  may  be  taken  as  an  example ;  this  starts  from  the  head 
of  Oyster  pond,  a  narrow  arm  of  the  sea  which  stretches  two  miles 
north  from  the  beach  by  which  it  is  now  shut  in.  The  dry  hol- 
low, diminishing  from  twenty-five  to  ten  feet  in  depth  and  from 
three  hundred  to  one  hundred  feet  in  width,  prolongs  this  valley 
at  least  three  miles  to  the  north.  Near  Vineyard  Haven  and 
Oak  Bluffs,  north  of  these  plains,  and  on  Chappaquiddick  island, 
the  modified  drift,  sometimes  sprinkled  with  boulders,  is  heaped 
in  gently-sloping  hills  fifty  to  one  hundred  feet  high,  which 
appear  to  have  been  formed  at  the  margin  of  the  ice-sheet. 
Thence  the  line  of  terminal  moraine  is  continued  in  Muskcget 
and  Gravelly  islands,  which,  however,  are  only  low  banks  of  gravel 
and  sand.  On  Tuckernuck  island  it  appears  again  in  small  hills, 
which  in  part,  as  seen  at  North  pond  and  eastward,  are  unstrati- 
fied,  with  plenty  of  boulders,  the  remainder  being  modified  drift. 
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Nantucket  is  almost  wholly  composed  of  stratified  gravel  and 
sand.  Along  the  whole  south  side  of  the  island,  from  Long  pond 
to  Tom  Never's  Head,  these  lie  in  nearly  level  plains,  twenty  to 
sixty  feet  above  the  sea.  This  expanse,  reaching  more  than  ten 
miles  from  west  to  east,  with  a  width  varying  from  one  to  three 
miles,  is  broken  by  frequent  hollows  which  extend  approximately 
from  north  to  south  like  those  already  noticed  on  Martha's  Vine- 
yard. Narrow  ponds,  of  the  same  height  as  the  ocean,  fill  the 
entire  course  of  these  depressions,  or  occupy  their  lower  end 
next  to  the  beach.  All  the  ponds  along  the  south  shore  are  of 
this  class,  including  Long,  Hummock,  Miacomet,  Weweeder, 
Nobadeer,  Madequecham,  Wigwam  and  Forked  ponds,  with  sev- 
eral others  of  smaller  size.  The  line  at  which  the  ice-sheet 
appears  to  have  terminated  is  marked  in  the  west  part  of  the 
island  by  gently  undulating  hills,  forty  to  fifty  feet  high,  com- 
posed of  stratified  drift,  which,  however,  differs  from  that  of  the 
plains  in  having  here  and  there  boulders  up  to  ten  feet  in  diame- 
ter embedded  in  it  or  lying  on  the  surface.  The  course  of  this 
line  is  from  Eel  point,  north  of  Maddequet  harbor,  by  Trot's 
hills,  to  the  town.  Eastward  it  continues  on  the  same  course  in 
the  Shawkemo  hills  and  Saul's  hills  to  Sankaty  Head.  The  por- 
tion of  this  series  called  Saul's  hills,  two  miles  long  and  a  half  mile 
wide,  is  of  very  irregular  contour,  with  steep  and  abruptly- 
changing  slopes,  forming  hills,  ridges,  mounds  and  small  enclosed 
basins,  some  of  which  contain  ponds.  The  material  is  stratified 
gravel  and  sand,  upon  and  in  which  are  scattered  boulders,  vary- 
ing up  to  ten  feet  in  diameter. 

Sankaty  Head,  at  the  east  shore  of  the  island,  affords  a  section 
across  this  range.*  A  quarter  of  a  mile  south  from  the  light- 
house, the  order  of  deposits,  beginning  at  the  base,  is  as  fol- 
lows: brown  sandy  clay  to  about  twenty  feet  above  the  sea; 
ferruginous  sand  and  gravel,  four  feet;  white  sand,  four  feet; 
yellow  sand,  enclosing  masses  of  blue  clay,  one  foot ;  ferru- 
ginous gravel  and  sand,  with  abundant  shells,  two  feet ;  a  bed 
of  Serpulae  mixed  with  sand,  about  two  feet;  gravel  and  sand 
again,  thickly  filled  with  shells,  two  feet ;  fine  white  sand, 
about  ten  feet ;  the  common  yellow  sand  and  fine  gravel  of  the 
modified  drift,  about  forty-five  feet,  its  top  being  at  ninety  feet ; 

*  The  Post -pliocene  beds  at  the  base  of  this  section,  and  their  fossils,  are  fully 
described  by  Prof.  A.  E.  Verrill  and  Mr.  S.  H.  Scudder,  in  the  American  youmat 
of  Science  and  Arts ^  3d  series.  Vol.  x,  pp.  364-375. 
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coarse  gravel,  three  feet;  ferruginous  sand,  one  foot,  changing 
above  into  a  former  surface  soil  one  foot  thick;  overlain  by 
three  feet  of  dune  sand,  which  forms  the  present  surface  ninety- 
eight  feet  above  the  sea.  The  highest  part  of  the  bank  is 
midway  between  this  point  and  the  light-house.  On  each  side  of 
the  section  here  noted  the  shell-beds  gradually  thin  out  and  dis- 
appear at  a  distance  of  about  forty  feet.  The  bed  below  the  layer 
of  Serpul^e  contains  about  thirty-five  species,  which  make  up  a 
&unal  group  of  distinctly  southern  character,  all  of  them  being 
now  found  living  on  the  southern  shores  of  New  England,  but 
several  having  their  northern  limit  at  Cape  Cod.  The  species  of 
Serpula  is  also  of  southern  range,  reaching  from  this  limit  to 
North  Carolina.  The  upper  shell-bed  has  about  the  same  num- 
ber of  species  as  the  lower,  but  only  thirteen  are  common  to  both. 
The  new  species  brought  in  by  the  upper  bed  are  mostly  of 
northern  range ;  though  all  of  these  arc  found  as  far  south  as 
Massachusetts  bay,  several  of  them  have  their  southern  limit  here 
or  on  the  .south  coast  of  New  England.  From  a  comparison  of 
these  groups.  Prof.  Verrill  estimates  that  the  average  temperature 
of  the  sea  at  this  place  had  been  lowered  15^  between  the  times 
in  which  they  lived.  The  layer  of  coarse  gravel  which  occurs 
here  at  the  height  of  ninety  feet,  is  continuous  for  a  half  mile 
from  this  point,  both  to  the  north  and  south,  varying  from  three  to 
eight  feet  in  thickness.  About  half  of  its  rock-fragments  are 
rounded,  these  being  of  all  sizes  up  to  one  foot  through ;  the 
rest,  which  are  rough  and  angular,  range  up  to  two  feet  and  rarely 
to  four  feet  in  diameter.  This  bed  has  its  greatest  thickness  and 
is  coarsest  at  the  highest  portion  of  the  bluff,  where  it  closely 
resembles  till.  The  old  surface  of  black  soil  and  the  present  sur- 
face of  dune  sand  are  also  continuous  along  the  same  distance, 
the  latter  at  the  light-house  and  northward  being  one  and  a  half 
feet  thick.  An  eighth  of  a  mile  south  from  the  shell-beds  the 
bluff  falls  to  a  hollow  about  sixty  feet  above  the  sea,  and  in  this 
depression  the  blackened  layer  becomes  a  bed  of  peat  two  feet 
thick,  containing  numerous  stumps  and  roots  of  trees  and  cov- 
ered by  two  feet  of  sand.  The  rocky  stratum,  the  old  surface 
soil  and  the  overlying  sand  cap  the  bluff  for  more  than  a  mile,  in 
which  its  height  falls  from  one  hundred  and  five  feel  at  the  mid- 
dle to  about  thirty-five  feet  at  each  end.  Below  the  rocky  Jayer 
it  consists  of  fine  modified  drift  and  pre-glacial  beds.     The  his- 
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tory  of  this  section  reaches  from  a  period  when  the  sea  had  about 
its  present  temperature ;  next  it  becomes  much  colder  ;  sand  and 
fine  gravel  are  accumulated  to  a  depth  of  more  than  fifty  feet. 
probably  brought  by  rivers  from  the  summer  meltings  of  the  ice- 
sheet  ;  this  finally  reached  its  outmost  limit,  overspreading  the 
north  half  of  the  island;  at  its  retreat  the  coarser  materials 
which  it  held  were  dropped ;  forests  sprang  up  as  the  climate 
became  mild  again ;  and  lastly,  the  sea  has  eaten  away  the  east 
portion  of  these  deposits,  while  the  sand  of  its  shore  has  been 
swept  by  the  wind  over  their  top. 

Heights  of  the  later  terminal  moraine,  on  the  Elizabeth  islands 
and  Cape  Cod,  are  as  follows ;  highest  portions  of  Cuttyhunk, 
Nashawena,  Pasque  and  Naushon  islands,  about  one  hundred  and 
seventy-five  feet  above  the  sea ;  the  Quisset  hills,  west  of  Fal- 
mouth village,  about  one  hundred  and  fifty  ;  station  of  the  U.  S. 
Coast  Survey,  one  mile  east  of  West  Falmouth,  one  hundred  and 
ninety-eight;  the  Ridge  hills,  extending  thence  to  the  angle  of 
this  series  near  North  Sandwich,  one  of  them  being  called  Pine 
hill  on  the  Slate  map,  one  hundred  and  fifty  to  two  hundred  feet; 
south-west  from  Sandwich  village,  about  two  hundred  and  twenty- 
five;  Bourne's  hill,  a  Coast  Survey  station  two  miles  south-south- 
east from  Sandwich,  the  highest  point  of  the  whole  series,  two 
hundred  and  ninety-seven ;  the  Discovery  hills,  including  the 
last  and  extending  eastward,  two  hundred  and  fifty  to  one  hun- 
dred and  fifty ;  Shoot  Flying  hill,  one-half  mile  north-west  from 
Great  pond  in  Barnstable,  about  two  hundred ;  German's  hill,  in 
Yarmouth,  one  hundred  and  thirty-eight ;  Scargo  hill,  in  Dennis, 
one  hundred  and  sixty-six  ;  railroad  summit  at  Brewster  station, 
one  hundred  and  twenty-five,  and  Mill  hill,  in  Orleans,  about 
one  hundred  and  fifty. 

This  moraine  forms  the  entire  chain  of  the  Elizabeth  islands, 
fifteen  miles  long  with  an  average  width  of  one  mile.  Their  con- 
tour throughout  is  very  irregular,  with  no  well-marked  trend  of 
the  elevations,  which  are  roughly  outlined  hills  and  ridges  of 
variable  height,  enclosing  many  crooked  and  bowl-shaped  hol- 
lows which  often  hold  small  ponds.  Their  material  is  glacial 
drift  with  abundant  angular  boulders  of  all  sizes  up  to  twenty  or 
thirty  feet  in  diameter.  In  a  few  places  this  unmodified  till  was 
seen 'enclosing  or  passing  into  stratified  gravel  and  sand.  The 
surface  exhibits  all  the  characteristic  features  of  the  upper  till, 
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being  loose,  yellowish  in  the  color  of  its  detritus,  and  with  its 
boulders  almost  invariably  angular  except  as  they  have  been 
rounded  by  exposure  to  the  weather.  This  deposit  also  appears  to 
form  the  greater  part  of  the  cliffs  upon  the  shores  of  these  islands. 
At  the  north-east  end  of  Naushon,  however,  in  deepening  an  old 
well,  from  forty-five  to  sixty-seven  feet,  only  the  dark  and  com- 
pact lower  till,  or  ground  moraine,  was  found. 

The  trend  of  this  chain  of  islands  is  about  east-north-cast,  but 
on  the  peninsula  of  Cape  Cod  the  same  belt  of  hills,  continuing 
with  its  width,  contour  and  material  unchanged,  bends  within  a 
few  miles  to  a  course  nearly  due  north.  A  railroad  cutting  thirty 
feet  deep  in  these  deposits,  near  Wood  s  Holl,  and  shallower 
sections  on  the  Quissct  hills,  show  two  or  three  feet  of  yellowish 
till  at  top,  succeeded  below  by  light  gray  till,  equally  coarse  but 
apparently  more  compact,  with  some  of  its  fragments  planed  and 
striated.  The  latter  was  probably  accumulated  beneath  the  ice- 
margin,  while  the  former  was  dropped  by  its  meltings. 

After  holding  its  way  northward  ten  or  twelve  miles,  reaching 
to  a  point  about  a  mile  south  of  North  Sandwich,  the  range  turns 
at  a  right  angle  to  a  course  a  few  degrees  south  of  east.  Some 
portions  of  it  in  this  vicinity  arc  strown  with  boulders;  but 
mainly,  as  shown  on  the  roads  which  cross  these  hills  south-west 
and  south  from  Sandwich  village,  at  the  highest  portion  of  the 
entire  series,  they  consist  of  stratified  gravel  and  sand  with 
boulders  rare  or  entirely  wanting.  There  is  also  a  change  to  a 
more  simple  contour  with  fewer  irregular  hills  and  hollows. 

From  its  angle  the  range  extends  about  thirty-five  miles  to  the 
east  shore  of  the  Cape.  Through  Sandwich  and  Barnstable  it 
lies  about  a  mile  south  of  the  railroad,  consisting  in  the  latter 
town  of  hills  one  hundred  to  two  hundred  feet  high,  apparently 
formed  of  modified  drift,  with  frequent  boulders  embedded  in  it 
and  scattered  upon  its  surface.  In  Yarmouth  the  series  is  some- 
what broken,  and  the  railroad  crosses  it  upon  a  sand  plain  a  lit- 
tle west  of  German's  hill.  South  of  E>ennis  pond  and  for  one 
and  a  half  miles  north-east  from  German's  hill  to  Follin's  pond, 
it  is  very  well  shown  in  e.xceedingly  rocky  low  hills.  Next  it 
appears  to  suffer  an  offset  of  about  two  miles  to  the  north,  being 
represented  by  Scargo  hill  in  Dennis,  which  is  modified  drift  with 
only  few  boulders.  Thence  it  runs  a  little  north  of  east  six  miles 
to  Brewster  station,  where  it  is  again  crossed  by  the  railroad. 
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Through  most  of  this  distance  it  is  very  rocky,  some  of  its  blocks 
being  twenty  to  thirty  feet  or  more  in  diameter.  Its  further 
course  is  mostly  modified  drift  with  occasional  boulders,  passing 
east-north-east  to  Mill  hill,  Orleans  village,  and  the  south-east  side 
of  Town  cove,  beyond  which  it  is  concealed  beneath  the  ocean. 

The  conclusion  of  Mr.  Clarence  King/  that  Naushon  island 
which  he  examined,  forms  part  of  a  terminal  moraine  of  the  con- 
tinental ice-sheet,  seems  to  explain  the  accumulation  of  this 
remarkable  series  of  hills.  The  border  of  the  ice,  after  falling 
back  from  its  farthest  limit,  stopped  at  this  line  or  re-advanced  to 
it,  and  afterwards  remained  nearly  stationary  through  a  long 
period,  in  which  the  materials  that  it  contained  were  being  con- 
tinually brought  forward  and  deposited.  In  many  places  these 
would  be  pushed  into  very  irregular  heaps  and  ridges  by  slight 
retreats  and  advances  of  the  ice  margin.  At  the  same  time  we 
should  also  expect  that  thick  beds  of  ground  moraine  would  be 
gathered  beneath  the  ice  near  its  termination.  The  withdrawal  of 
the  ice-sheet  would  then  leave  these  deposits  as  upper  and  lower 
till,  one  overlying  the  other  in  a  long  but  broken  and  undulating 
range. 

The  angle  of  this  range  at  North  Sandwich  shows  that  the 
portion  of  the  ice-sheet  on  the  west  and  that  on  the  east  pushed 
against  each  other  here,  the  motion  and  slope  of  each  being 
directed  toward  its  line  of  frontal  moraine.  The  medial  moraine 
produced  where  their  slope  came  together  north  from  the  angle 
of  their  terminal  line,  is  presented  in  Rocky,  Manomet  and  Pine 
hills,  which  form  a  gigantic  ridge  in  the  east  part  of  Plymouth, 
four  miles  long  from  north  to  south,  with  a  continuous  height 
three  hundred  to  four  hundred  feet  above  the  sea.  Abundant 
angular  boulders  of  all  sizes  up  to  twenty  feet  in  diameter  strew 
its  surface.  At  the  north  end  of  this  ridge  the  sea  has  under- 
mined its  base,  forming  a  steep  slope  sixty  feet  in  height  A  sec- 
tion here  showed  twenty  feet  of  upper  till,  yellowish,  with  abun- 
dant large  and  small  boulders,  nearly  all  of  them  angular,  under- 
lain by  lower  till,  dark  bluish  gray,  with  small  glaciated  stones, 
exposed  for  twenty  feet  vertically  but  concealed  below.  The  bed 
of  boulders  which  forms  the  shore  at  this  point  came  mostly  from 
the  upper  stratum,  and  their  sharp  corners  and  edges  have  since 
been  worn  away  by  the  waves. 

*  Proceedings  of  Boston  Society  of  Natural  History,  Vol.  xix,  p,  62. 
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the  till,  or  boulder-drift,  it  has  been  stated  that  strati- 
fied gravel  and  sand,  nearly  or  quite  free  from  boulders,  make  up 
a  large  part  of  these  series  of  morainic  hills,  including  their 
highest  portions  on  Long  Island  and  Cape  Cod.  We  thus  see 
that  the  ice  was  aided  in  the  accumulation  of  its  terminal  deposits 
by  streams  laden  with  vast  quantities  of  modified  drift.  These 
streams  appear  to  have  been  formed  during  the  meltings  of  sum- 
mer upon  the  sur&ce  of  the  ice-fields,  especially  at  the  period 
when  they  yielded  and  were  driven  back  by  a  warmer  climate. 

To  understand  how  such  rivers  could  get  their  freight  of  gravel, 
sand  and  silt,  we  must  consider  what  the  ice-sheet  was.  The 
interior  of  Greenland  is  now  covered  by  a  similar  field  of  ice, 
which  rises  steeply  at  its  edge,  but  after  a  few  miles  changes  to  a 
gently  inclined  plateau,  elevated  above  the  highest  peaks  of  the 
land  on  which  it  lies,  and  apparently  of  immeasurable  extent 
Dr.  Hayes  found  the  angle  of  ascent  on  this  plain  to  decrease 
from  six  to  two  degrees  in  thirty  miles,  at  which  distance  he 
reached  an  altitude  of  about  five  thousand  feet.  The  ice  of  the 
glacial  period  had  a  similar,  but  probably  less  steep,  ascent  from 
its  terminal  front  northward.  The  temperature  of  its  area  was 
changed  so  that  the  snows  of  autumn,  winter  and  spring  were 
not  entirely  removed  in  summer,  but  very  slowly  increased  in 
depth,  their  lower  portion  being  changed  to  solid  ice.  This  con- 
tinued through  so  long  a  period  that  the  surface  of  this  ice-sheet 
was  lifted  above  the  highest  mountains  of  New  England.  At  the 
White  mountains,  two  hundred  miles  north  from  its  border,  it 
rose  to  a  height  at  least  6300  feet  above  our  present  sea-level. 
Its  greatest  thickness  was  far  to  the  north,  from  which  region  the 
vast  pressure  of  its  own  weight  caused  it  to  flow  slowly  outward. 
Even  its  lower  portion,  which  rested  on  the  uneven  surface  of  the 
land  was  thus  pushed  forward  over  all  our  hills  and  mountains, 
transporting  boulders  and  marking  its  course  on  the  ledges.  Over 
British  America,  as  far  north  as  the  surface  geology  has  been  ex- 
plored, and  to  the  most  southern  limit  reached  by  the  ice-sheet, 
which  coincides  nearly  with  the  course  of  the  Columbia,  Missouri 
and  Ohio  rivers  and  the  south  coast  of  New  England,  the  direction 
of  its  motion,  as  shown  by  the  strise,  was  generally  southward,  being 
nearly  due  south  in  British  Columbia,  south-west  in  the  region  of 
the  great  lakes,  and  south-east  between  Hudson  river  and  the 
Gulf  of  St  Lawrence.    The  loose  materials  which  covered  the 
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land  were  ploughed  up,  and  as  the  ice  moved  forward  over  the 
irregular  surface,  it  became  more  or  less  filled  with  boulders, 
gravel  and  sand,  at  least  to  the  height  of  the  peaks  and  ridges 
which  it  crossed.  Differences  in  the  slope  of  the  surface  of  ice 
above,  like  those  which  made  an  angle  in  the  terminal  moraine, 
due  apparently  to  inequalities  in  the  amount  of  snowfall  and  of 
melting  upon  adjacent  regions,  must  also  produce  downward  and 
upward  currents  by  which  these  materials  would  be  distributed 
throughout  the  lower  part  of  the  ice,  probably  to  the  height  of 
several  hundred  feet,  even  while  crossing  a  nearly  level  area. 

By  the  melting  of  the  ice-sheet  at  and  near  its  terminal  front, 
this  detritus  was  exposed,  through  every  summer,  to  the  washing 
of  many  rills  and  small  streams ;  but  before  its  retreat  under  a 
change  of  climate,  this  melting  was  extended  over  a  very  wide 
area.  The  surface  of  the  ice  was  then  hollowed  into  basins  of 
drainage  and  channelled  by  rivers,  which  became  heavily  freighted 
with  the  gravel,  sand  and  clay  that  had  been  held  in  its  mass.  A 
large  portion  of  this  gravel  and  sand  was  heaped  at  the  edge  of 
the  ice-sheet,  where  these  glacial  rivers  descended  to  the  lower 
open  area  beyond.  When  the  ice  behind  them  disappeared  tliese 
deposits  were  left  in  the  massive  hills  and  ridges  of  stratified 
drift  which  form  so  prominent  a  part  of  these  series  of  terminal 
moraines,  \To  be  Continued^ 
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AS  it  is  impossible  for  every  one  to  visit  distant  lands,  or  even 
at  all  seasons  to  go  forth  into  the  fields  and  among  the 
mountains  in  quest  of  geological  knowledge,  we  desire  to  call  the 
attention  of  our  readers  to  a  collection  in  our  country  which  in 
a  great  measure  will  supply  these  wants.  We  refer  to  the  Geo- 
logical Museum  under  the  direction  of  Prof  J.  S.^ewberry,  at 
the  School  of  Mines,  Columbia  College,  New  York  city.  Here 
the  visitor  will  find  a  most  interesting  display  of  the  remains  of 
the  ancient  inhabitants  of  the  globe,  gathered  not  only  from  the 
rocks  of  our  own  country,  but  also  from  the  most  distant  lands, 
and  each  arranged  in  its  proper  place  in  the  long  series. 

The  geological  museum  occupies  the  entire  third  story  of  the 
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eastern  wing  of  the  School  of  Mines  building,  and  consists  of 
four  collections,  all  of  which,  however,  have  an  intimate  connec- 
tion with  each  other.  The  first  and  most  interesting  of  these  is 
the  geological  and  palarontological  collection,  which  will  be  the 
subject  of  our  present  sketch.  This  is  supplemented  (firstly)  by  a 
lithological  collection  consisting  of  three  thousand  specimens  of 
rocks  and  the  minerals  which  compose  rocks  ;  (secondly)  by  a  col- 
lection in  economic  geology,  containing  nine  thousand  specimens 
of  coal,  ores,  marbles,  fertilizers,  etc.,  illustrating  the  mineral 
wealth  of  our  country,  and  containing  also  suites  of  ores  and 
associated  rocks  from  many  of  the  most  important  mines  in  foreign 
lands ;  (thirdly)  as  an  aid  to  the  study  of  the  fossil  remains  of 
animals  and  plants,  which  constitute  the  most  attractive  branch 
of  geological  knowledge,  a  zoological  and  botanical  collection  has 
been  added,  composed  of  well-selected  specimens  which  in  some 
peculiar  manner  serve  to  explain  the  fossil  forms.  This  collection 
in  some  departments,  as  in  that  of  fishes,  contains  many  remark- 
able and  interesting  and  valuable  specimens. 

The  portion  of  the  museum  to  which  we  wish  to  introduce  the 
reader  is  the  first  we  have  mentioned,  that  of  geology  and  palaeon- 
tology. This  collection  occupies  the  wall  and  table  cases  on  the 
eastern  side  of  the  hall ;  many  large  specimens,  however,  as  the 
skeleton  of  the  Irish  elk,  a  cast  of  the  Megatherium,  etc.,  are 
arranged  in  various  parts  of  the  museum. 

The  cases,  commencing  at  the  northern  end  of  the  hall  and 
extending  throughout  its  entire  length,  present  the  geological 
records  from  the  earliest  dawn  of  life  on  our  planet  down  to  the 
last  chapter  in  its  history — the  introduction  of  man. 

These  sibyl's  pages,  gathered  from  the  ends  of  the  earth,  pre- 
sent an  epitome  of  the  world's  ancient  history  written  by  the 
unprejudiced  hand  of  nature.  These  fragments  of  stone  with  the 
curious  forms  of  animals  and  plants  engraved  upon  them,  are  to 
the  geologist — the  interpreter  of  the  earth's  history — what  the 
hieroglyphics  of  Egypt  or  the  picture-writings  of  Mexico  are  to 
the  archaeologist — the  translator  of  human  history. 

Before  we  enter  into  an  examination  of  the  remains  of  animals 
and  plants  which  once  lived  upon  the  earth,  but  are  now  extinct, 
we  should  clearly  understand  that  fossils  are  the  records  which 
these  ancient  organisms  have  left  of  their  existence.  In  some 
instances,  as  with  the  Irish  elk  and  the  moa  of  New  Zealand, 
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we  find  the  bones  themselves  but  h'ttle  altered  from  their  original 
condition.  At  other  times  the  organic  matter  of  the  speci- 
men, a  piece  of  wood,  a  bone,  a  shell  it  may  be,  have  been 
replaced  by  silica  so  as  not  only  to  retain  the  general  form,  but 
even  the  most  minute  structure  of  the  original  substance.  Such 
a  replacement  is  called  petrifaction.  Wood  is  frequently  thus 
petrified  so  as  to  preserve  its  microscopical  structure  as  perfect  as 
it  was  when  the  plant  was  yet  in  leaf.  Again  we  may  find  but 
the  impression  of  a  fern  or  of  a  fish,  made  in  soft  mud  or  sand^ 
which  has  been  hardened  into  rock  and  has  faithfully  preserved 
the  form  of  the  frail  body  that  perished  ages  ago.  The  plastic 
mud  along  the  shores  of  bays  and  rivers  is  frequently  trodden  by 
animals  or  pitted  by  falling  rain-drops  ;  such  a  sur&ce  by  becom- 
ing covered  by  a  layer  of  sand  or  mud  may  retain  for  indefinite 
ages  the  inscriptions  thus  impressed  upon  it.  In  these  and  many 
other  ways,  the  life-history  of  distant  ages  has  been  written  on 
the  rocks  and  preserved  to  our  own  day,  with  an  accuracy'  and 
fidelity  which  cannot  be  too  highly  appreciated. 

The  great  interest  connected  with  the  first  appearance  of  life 
on  the  globe  is  indicated  by  the  prolonged  discussion  that  took 
place  in  reference  to  the  organic  nature  of  the  eozoon,  which,  as 
for  as  at  present  known,  is  truly  the  "  dawn  animal "  of  the  world. 
Specimens  of  this  interesting  fossil  are  contained  in  the  first  case 
at  the  northern  end  of  the  geological  hall.  Now  that  we  have 
made  the  first  step  in  our  journey  through  the  geological  ages  as 
here  arranged,  we  will  pass  slowly  down  the  long  row  of  cases, 
and  in  doing  so,  review  hastily  the  life-history  of  the  earth. 

The  Eozoon  belongs  to  the  lowest  sub-kingdom  of  animal  life, 
the  Protozoa,  which  also  embraces  our  familiar  sponges,  the  struc- 
tureless amoeba,  etc.  The  case  containing  the  Ex>zo6n  shows  us 
also  the  forms  of  life  that  followed  this  humble  beginning.  These 
are  the  fossils  of  the  Silurian  age,  or  the  age  of  mollusks,  as  it  is 
sometimes  called  in  reference  to  the  great  abundance  of  the 
remains  of  "  shell-fish,"  which  far  outnumber  all  the  other  fossils 
of  this  formation.  The  collection  contains  six  thousand  sped- 
mens  of  this  ancient  fauna,  which  were  all  embraced  in  the  first 
four  sub-kingdoms  of  animal  life.  The  Protozoa  are  represented 
by  the  Eozoon,  sponges,  receptaculites,  etc.: — the  Radiates  by 
corals,  crinoids,  and  star-fishes.  The  Mollusks,  as  we  have  men- 
tioned, were  in  great  force,  as  the  fossil  shells  testify.    The 
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numerous  trilobites,  with  the  Eurypterus,  Pterygotus,  etc.,  show 
us  that  the  Crustaceans  were  the  highest  form  of  life  on  our 
continent  during  the  Silurian  age.  But  while  the  Crustaceans 
were  the  highest  in  point  of  structure,  yet  they  were  far  in- 
ferior in  size  and  strength  to  the  Cephalopods,  the  highest 
of  the  MoUusks,  which  lived  in  the  same  seas.  These  were  re- 
presented by  huge  Orthoceratites.  As  we  stand  beside  the  cases 
containing  these  beautifully  preserved  remains,  it  is  not  difficult  to 
restore  them  once  more  in  fancy  to  the  ancient  waters  in  which 
they  lived,  and  to  picture  to  ourselves  the  appearance  of  the  earth 
in  that  distant  age.  All  the  remains  of  animal  life  which  these  cases 
contain  are  those  of  marine  forms.  All  the  remains  of  plants, 
too,  discovered  in  the  rocks  of  this  age  have  been  classed  with 
the  Algae  (or  sea-weeds).  Judging  from  the  fossil  records,  which, 
however,  we  feel  are  incomplete,  we  conclude  that  no  plants  grew 
upon  the  Silurian  land  areas.*  There  was  then  but  the  broad 
ocean  and  the  wild  desolate  shores,  uninhabited  by  beast,  or  bird. 
or  plant — even  more  drear)'  and  silent  than  are  now  the  barrcnest 
islands  of  the  southern  oceans.  Along  these  primeval  shores  the 
waves  rolled  in  and  ground  away  the  rocks  as  they  do  on  the 
coast  to-day,  and  retreating  left  the  sands  with  a  ripple-marked 
sur&ce  or  covered  with  the  trails  of  worms  and  crustaceans. 
Many  of  the  shell-fish  and  trilobites  lived  along  the  shore,  per- 
haps sheltered  by  clumps  of  sea-weed  and  clinging  brachiopods. 
others  inhabited  deeper  waters  and  contributed  their  remains  to 
the  formation  of  the  limestone  in  which  wc  now  find  them. 

With  this  imperfect  glimpse  of  our  country  in  the  Silurian 
times,  we  must  pass  on  to  the  fauna  and  flora  of  the  next  succeed- 
ing, Devonian,  <ige.  Again  naming  the  era  from  the  ruling 
forms  of  life,  we  call  this  the  age  of  fishes.  Although  in  Europe 
the  first  fishes  made  their  appearance  in  the  preceding  age,  yet  in 
our  country  we  find  their  earliest  remains  in  the  Devonian  rocks, 
throughout  which  time  they  continued  to  be  the  highest  forms  of 
life  on  the  globe.  What  at  once  strikes  the  observer  upon 
glancing  over  the  splendid  display  of  Devonian  fossils  here 
brought  together,  is  the  almost  total  absence  of  the  forms  with 
which  we  have  already  become  familiar  in  the  Silurian.  Here 
begins  a  new  chapter  in  the  ancient  archives.     The  few  inches 

'  Since  Uib  was  written  a  number  of  species  of  land  plants  have  been  described 
from  the  SUnriMi  rocks  of  oar  country  by  Mr.  Leo  Lesqaereux. 
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that  separate  the  Silurian  from  the  Devonian  fossils  represent  in 
reahty  an  immense  lapse  of  time,  during  which  the  fauna  of  the 
world  underwent  great  changes.  We  will  not  say  that  all  the  old 
forms  of  life  were  exterminated  and  new  beings  created  to  take 
their  places,  nor  can  we  prove  that  during  these  unknown  ages 
the  laws  of  development  were  slowly  changing  the  plastic  organ- 
isms into  new  forms  better  adapted  to  meet  the  altered  conditions 
under  which  they  were  forced  to  live.  We  can  only  say  that  the 
record  is  broken :  to-morrow  the  missing  chapters  may  be  discov- 
ered and  new  light  thrown  upon  the  enigma,  but  to-day  we  must 
pass  it  by.  But  while  most  of  the  fossils  of  the  Devonian  differ 
in  genera  and  species  from  those  of  the  older  fauna,  yet  they 
belong  to  the  same  families  and  orders,  with  the  exception,  of 
course,  of  the  fishes,  which  are  new  to  the  life  of  the  world.  The 
corals,  mollusks,  and  crustaceans  are  present  in  great  numbers, 
and  in  a  general  way  resemble  their  representatives  in  the  Silu- 
rian, but  on  the  whole  they  present  greater  diversity  and  indicate 
more  advanced  conditions.  The  presence  of  corals  in  the  rocks 
of  this  age  in  what  are  now  the  Arctic  regions  indicates  that  there 
was  little  diversity  of  climate  at  the  time  these  animals  were  alive. 

The  fossils  which  particularly  attract  the  attention  in  these 
cases,  and  which  will  always  be  a  center  of  interest  to  the  student 
of  the  Devonian,  are  the  remains  of  fishes,  of  which  this  collec- 
tion contains  a  grand  display  that  is  unrivaled  by  any  other 
museum  in  this  country.  Many  of  these  fossils  are  unique,  and 
in  some  instances  are  the  only  specimens  of  their  kind  known; 
many  of  them  being  the  types  figured  by  Prof  Newberry  in  the 
Geological  Reports  of  Ohio.  Among  the  first  objects  to  attract 
the  attention  are  the  great  sword-shaped  spines  which  are  the 
type-specimens  of  the  genus  Machceracanthus  \  these  highly- 
polished  spines,  some  of  which  are  twenty  inches  in  length, 
are  samples  of  the  weapons  worn  by  the  old  Devonian  sharks. 
These  ancient  fish-spines  illustrate  the  economy  that  is  shown  in 
so  many  of  nature's  works,  in  gaining  great  strength  with  the  use 
of  the  smallest  possible  amount  of  material.  Here  also  are  the  type- 
specimens  of  the  genera  Acanthaspis  and  Acantholepis,  which  show 
a  strange  combination  of  plate  and  spine  that  is  unknown  in  mod- 
ern fishes.  Another  slab  of  limestone  shows  the  head  of  an  old 
Devonian  fish  that  measures  seven  or  eight  inches  in  length.  The 
head  of  this  fish  was  completely  encased  with  solid  bony  plates  that 
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were  strongly  united  by  sutures  and  highly  ornamented  on  the  ex- 
posed surfiices.  This  fish,  which  has  received  the  long  name  of 
Macropttaliclithys^  seems  to  have  had  many  features  in  common 
with  the  structure  of  the  living  sturgeon.  One  of  the  strangest 
fishes  that  ever  swam  in  the  Devonian  seas,  and  which  surpasses  in 
interest  even  the  Pteruhthys  and  Coccosteus  of  the  old  world,  is  the 
Onychodus,  Among  the  most  unique  specimens  in  the  museum 
is  a  slab  of  limestone  from  the  Comiferous  rocks  of  Ohio,  con- 
taining a  nearly  perfect  mandible  of  this  fish,  which  is  fourteen 
inches  in  length  and  set  with  sharp  conical  teeth.  At  the  junc- 
tion of  the  two  rami  of  the  lower  jaw,  there  occurs  a  crest  of  seven 
large  curved  teeth  which  seem  to  have  projected  beyond  the  mas- 
sive jaws,  thus  forming  a  terrible  weapon,  whose  use  seems  to 
have  been  analogous  to  that  of  the  sword  in  the  living  sword-fish. 
Far  more  wonderful  than  any  of  these,  and  one  of  the  strangest 
monsters  ever  exhumed  from  the  cemeteries  of  the  primeval 
world,  is  the  Dinichthys,  described  by  Prof.  Newberry  from  the 
Huron  shales  of  Ohio.  The  nearly  perfect  bony  casing  of  this  "  ter- 
rible fish/'  which  is  exhibited,  shows  it  to  have  been  upwards  of 
twenty  feet  in  length;  and  judging  from  its  formidable  armament, 
it  was  by  far  the  most  destructive  creature  yet  known  from  the 
Devonian  rocks.  The  jaws  are  massive  plates  of  dense  bone, 
each  two  feet  in  length,  and  provided  with  sharp-cutting  and  ser- 
rated edges.  The  anterior  ends  of  the  mandibles  are  upturned 
and  united  so  as  to  form  one  immense  tusk-like  tooth,  which 
shuts  in  between  two  equally  massive  premaxillaries  on  the  upper 
jaw.  The  jaws  of  Dinichthys  may  be  well  represented  by  the 
arms  of  a  man  extended  to  their  full  length  with  the  hands 
turned  up  and  pressed  together  to  represent  the  great  tooth  at 
the  junction  of  the  mandibles.  One  of  the  most  curious  and 
interesting  features  connected  with  this  discovery  is  the  striking 
analogy  that  exists  between  the  structure  of  the  Dinichthys  and 
the  mud-fish  {Ltpidasircn)  now  living  in  the  rivers  of  Africa 
and  South  America.  The  number  of  these  Devonian  fishes  is  so 
great  that  we  can  but  glance  at  a  few  of  the  more  interesting  ones 
that  remain.  Beside  the  dorsal  shield  of  Coccosteus  from  the  Old 
Red  Sandstone  of  Scotland,  is  placed  the  only  similar  specimen 
known  of  Coccosteus  from  this  country.  Here  too  is  the  type- 
specimen  of  the  genus  Heliadus^  one  of  the  most  ancient  of  the 
Dipnoi.  Specimens  of  Rhynchodus  show  us  that  the  modem 
Chimxra  belongs  to  a  very  ancient  family. 
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We  cannot  linger  over  these  ancient  relics,  which  are  but  wait- 
ing the  pen  of  a  Hugh  Miller  to  make  them  familiar  to  every 
reader  in  our  land,  but  must  pass  on  to  other  features  of  the 
Devonian,  which  are  well  exhibited  in  these  cases.  Our  readers 
will  remember  that  the  shores  of  the  Silurian  ocean  were  barren 
solitudes.  Not  so  was  it  in  the  Devonian.  We  have  here  before  us 
the  remains  of  a  strange  and  luxuriant  flora  that  shaded  the  land. 
Ferns  grew  luxuriantly;  above  these  flourished  the  strange  Lepi- 
dodendrons,  with  which  we  shall  become  more  familiar  in  the  age 
that  follows.  We  have  here  the  first  appearance  of  the  most 
beautiful  of  land-plants,  the  tree-ferns,  which  at  the  present  day 
form  such  an  attractive  feature  in  the  scenery  of  the  tropics  and 
of  the  islands  of  the  South  Pacific. 

The  next  series  of  cases  contains  the  remains  of  the  fauna  and 
flora  that  flourished  in  the  Carboniferous  times — the  age  which 
witnessed  the  formation  of  the  great  coal-fields  of  America. 
Here  the  scene  again  changes.  The  mollusks  and  crustaceans, 
the  huge  ganoids  and  the  strange  flora,  of  the  Devonian  age,  have 
disappeared  never  to  return  again.  Another  cycle  in  the  world's 
history  has  been  completed.  The  fossils  which  we  have  now  to 
examine  are,  as  before,  the  remains  of  shells,  fishes,  plants,  etc., 
but  all  very  different  from  those  of  the  Devonian.  Fishes  appear 
again  in  great  numbers,  but  not  the  huge  Placoganoids  that  we 
saw  before,  but  the  elegantly-formed  Lepidoganoids,  covered  with 
little  plates  of  enameled  bone.  The  most  beautiful  of  these  fos- 
sil fishes  are  from  the  cannel  coal  deposits  of  Linton,  Ohio.  The 
fossilization  in  these  specimens  is  peculiar.  Elach  little  plate  of 
mail  and  each  delicately-penciled  fin  seem  wrought  in  gold-leaf 
on  a  black  ground.  In  reality,  the  substance  which  represents 
the  fish  is  iron-pyrites,  on  a  surface  of  impure  coal.  These  little 
fishes  have  received  the  generic  title  of  Etirylepis,  in  reference  to 
the  breadth  of  their  scales,  and  such  specific  names  as  corrugata^ 
insculpta,  lineata,  omatissima,  etc.,  suggested  by  their  delicate 
ornamentation.  Specimens  of  Coelacanthus,  which  occur  with  the 
Eurylepis,  are  even  more  highly  ornamented,  and  have  their  scales 
and  head-plates  so  elegantly  chased  that  the  most  skillful  gem- 
engraver  could  scarcely  imitate  their  delicate  tracery.  The  great 
fin-spines  which  these  cases  contain,  show  that  the  sharks  were 
strongly  represented  in  the  Carboniferous  waters.  Here  too  are 
the  teeth  of  the  most  gigantic  ray  ever  discovered  {ArchcBobaiis\ 
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some  of  the  flat  crushing  teeth  of  which  were  six  inches  in  length, 
four  inches  wide,  and  an  inch  and  a  half  thick. 

Some  of  the  slabs  of  stone  from  Linton,  Ohio,  upon  being 
split  open,  showed  the  heads,  limbs,  scales,  etc.,  of  Amphibians, 
represented  at  the  present  time  by  the  frogs  and  salamanders.  It 
is  at  once  apparent  that  this  is  the  heading  of  a  new  chapter.  In 
all  the  stony  pages  that  wc  have  glanced  over,  we  have  not  seen 
characters  like  these.  If  we  should  follow  out  the  records  here 
begun,  through  all  the  following  ages,  we  would  find,  indeed,  that 
it  is  a  chapter  of  wonders,  containing  the  lives  and  struggles  of 
the  hugest  and  strangest  monsters  that  have  ever  lived.  We  can- 
not pass  on,  however,  without  glancing  at  the  flora  of  the  Car- 
boniferous, the  relics  of  which  these  cases  contain  to  overflowing. 
These  forms,  that  are  traced  so  delicately  on  the  stones,  were  once 
living  plants  that  millions  of  years  ago  bowed  to  the  passing 
winds  and  drank  in  the  sunshine  as  our  most  familiar  trees  and 
ferns  do  to-day.  These  fragments  of  trunks,  branches,  leaves 
and  cones  give  us  a  faint  glimpse  into  the  dark  moist  forests  that 
clothed  our  land  in  the  coal  period.  Many  of  the  fossil  plants 
we  at  once  recognize  as  ferns,  so  nearly  do  they  approach  in 
form  these  beautiful  plants  which  we  meet  in  all  our  rambles. 
Others,  after  considerable  study,  have  been  shown  to  be  closely 
related  to  the  little  ground-pines  or  club  mosses,  which  are  also 
quite  common  in  our  woods.  These  ancient  Lycopods,  however, 
instead  of  being  only  a  few  inches  in  height,  with  cones  an  inch 
long,  were  gigantic  trees  sometimes  upwards  of  seventy  or  eighty 
feet  in  length,  with  elegantly  scarred  trunks,  and  bearing  large 
cones  upon  their  gracefully  pendant  boughs.  Another  of  our 
common  plants,  the  Equisetum,  also  had  giant  representatives  in 
that  ancient  flora.  These,  together  with  the  Sigillarias.  with  their 
beautifully  fluted  columnar  trunks,  furnished  the  material  from 
which  our  great  stores  of  coal  were  formed.  What  at  once  appears 
as  a  remarkable  fact  upon  looking  over  these  fossils,  is  that  they 
all  belong  to  the  lowest  grade  of  vegetation,  the  cryptogamous  or 
flowerless  plants.  Among  all  the  hundreds  of  coal  plants  here 
assembled,  we  look  in  vain  for  so  much  as  a  single  leaf  of  a 
broad-leaved  plant  like  our  maples  and  oaks.  It  was  long  sup- 
posed that  there  was  a  total  lack  of  flowers  in  the  Carboniferous 
forests,  but  a  specimen  in  this  collection  shows  a  branch  of  some 
unknown  plant  with  the  remains  of  flowers  clearly  distin- 
guishable. 
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As  we  pass  on  to  the  records  of  the  next  succeeding  (Mesozoic) 
eras,  the  mediaeval  age  of  geology,  we  find  no  mention  made  of 
the  luxuriant  forests  and  the  abundant  animal  life  that  passed 
before.     Nearly  all  remembrance  of  these  seems  lost  in  antiquity. 
This  age,  in  reference  to  the  predominating  forms  of  life,  is  called 
the  reptilian  age.     The  first  indications  that  we  have  of  these  new 
rulers  of  the  land  and  sea,  are  their  foot-prints,  left  along  the 
muddy  shores.     Some  of  these  from  New  Jersey  and  the  Con- 
necticut valley  are  shown  in  the  case  of  Triassic  fossils.     These 
wonderful  impressions  are  so  well  known  through  the  writings  of 
Prof.  Hiichcock  and  others,  that  we  need  do  no  more  than  men- 
tion them.     The  rocks  in  which  these  foot-prints  were  found  have 
also  furnished  great  numbers  of  fossil  fishes.     Among  hundreds 
of  specimens  of  these  Triassic  fishes  here  assembled,  there  is  one 
called  Ptycholepis,  with  highly  ornamented  head-plates  and  plicated 
scales,  which   is  the  only  American   specimen  known    of  this 
genus,  which  occurs  in  the  Lias  of  Europe;  here  too  is  the  only 
specimen  yet  discovered  of  Diplurus\  this  was  lately  obtained 
from  the  Triassic   rocks  at   Boon  ton,  N.  J.     The  rocks  of  this 
age  have  also  yielded  the  oldest  remains  known  of  the   Mam- 
malia.    This  sub-kingdom  makes  its  appearance  in  one  of  its 
humblest  orders,  the  Marsupials,  represented  at  the  present  day 
by  the  opossum  and  the  kangaroo. 

In  the  flora  of  the  earlier  portion  of  this  age  we  find  ferns, 
calamites,  and  conifers,  with  the  addition  of  a  new  feature,  the 
Cycads.  As  we  pass  on  to  the  cases  containing  the  fossil  plants 
from  the  latest  period  of  this  age,  the  Cretaceous,  we  come  sud- 
denly to  a  splendid  display  of  fossil  leaves  which  have  a  wonder- 
fully familiar  appearance ;  they  ar^  the  leaves  of  oaks,  willows, 
maples,  beeches,  sycamores,  etc.,  which  the  most  casual  observer 
would  refer  to  the  same  genera  that  are  living  at  the  present  day. 
There  are  differences  which  show  that  all  these  fossil  leaves  are 
specifically  distinct  from  their  modem  representatives. 

Among  the  most  striking  forms  of  animal  life  in  the  Mesozoic, 
were  the  Cephalopod  shells,  related  to  the  living  Nautilus.  Of 
these,  the  ammonites  which  were  foreshadowed  by  goniatites  in 
the  Devonian  and  Carboniferous,  and  began  to  assume  their  char- 
acteristic elegance  of  outline  in  the  Triassic,  in  the  Cretaceous 
attain  a  degree  of  variety  and  beauty  that  could  with  difficulty 
be  excelled.    It  is  interesting  to  observe  that  after  these  mollusks 
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had  slowly  attained  this  surpassing  degree  of  elegance  and  orna- 
mentation, the  whole  family  became  extinct.  The  collection 
contains  many  of  these  chambered  shells  from  the  Cretaceous  of 
the  Upper  Missouri,  which  still  retain  their  nacreous  walls,  that 
after  the  lapse  of  ages  are  as  beautifully  iridescent  as  any  living 
shell.  Here  «ilso  are  thj  bones  of  some  of  the  great  reptiles  of 
the  Cretaceous,  the  teeth  of  fishes,  and  a  great  variety  of  shells 
and  plants  from  the  same  rocks.  Many  of  these  specimens  are 
of  great  scientific  value,  as  they  are  the  type-specimens  upon 
which  many  of  the  genera  and  species  of  Cretaceous  fossils  were 
founded. 

The  last  case  at  the  southern  end  of  the  geological  hall  con- 
tains the  fossils  of  the  Tertiary  period,  the  last  period  but  one  be- 
fore the  age  of  man.  A  glance  at  the  contents  of  this  case  shows 
us  that  all  the  grand  divisions  of  animals  and  plants  which  arc 
living  at  the  present  day.  are  represented.  The  shells  of  this 
period  exhibit  a  verj'  modern  aspect,  especially  when  compared 
with  the  older  ones  we  have  been  studying ;  although  many  of 
them  belong  to  living  genera,  yet  nearly  all  the  species  are 
extinct.  The  tertiary  plants,  which  are  shown  in  great  abundance, 
prove  that  the  flora  was  not  very  different  in  its  general  character 
from  that  clothing  the  Middle  States  at  the  present  day.  The 
higher  vertebrates  at  this  time  appeared  in  such  numbers  and 
variety  that  this  age  is  known  as  the  age  of  mammals. 

While  lingering  over  the  cases  of  Silurian  fossils,  we  attempted 
briefly  to  retrace  the  picture  of  that  age,  with  its  small  and  barren 
land  arcis  and  its  great  oceans  tenanted  by  the  lowest  forms  of 
animals  and  plants.  Let  us  contrast  with  the  silent  barren  aspect 
of  our  con!inent  in  those  primeval  days,  its  appearance  in  Tertiary 
times.  North  America  had  then  attained  nearly  its  present  out- 
line, although  extensive  regions  along  the  Atlantic  and  Gulf 
borders  were  yet  beneath  the  ocean,  and  great  lakes  occupied  the 
western  interior.  A  flora  of  temperate  or  sub-tropical  growth 
clothed  the  area  of  the  United  States,  and  the  climate  of  Virginia 
reached  as  far  northward  as  Greenland.  The  splendid  collection  of 
Tertiary  plants  from  the  region  of  the  Upper  Missouri,  the  Yel- 
lowstone, and  other  portions  of  the  West,  shows  that  the  banks  of 
the  Tertiary  lakes,  which  then  existed  at  these  localities  but  have 
since  been  filled,  were  fringed  with  a  varied  and  beautiful  vegeta- 
tion.   We  find  among  these  fossil  plants  the  leaves  of  the  maple. 
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oak,  hickory,  conifers,  etc.,  together  with  others  that  now  grow  far 
to  the  southward,  as  the  palm,  magnolia,  cinnamon,  and  fig.  Many 
of  these  fossil  leaves  are  of  double  value,  as  they  are  the  type- 
specimens  from  which  Prof  Newberry  has  described  and  figured 
this  wonderful  flora,  rich  both  in  species  and  individuals.  When 
we  inquire  what  animals  lived  in  these  luxuriant  forests,  a  vast 
menagerie  of  strange  forms  passes  before  us.  We  can  do  no  more 
than  call  a  hasty  muster-roll  of  names.  Our  country  was  then 
inhabited  by  great  numbers  of  animals  more  or  less  related 
to  our  modern  horse,  tapir,  wolf,  panther,  stag,  musk,  rhinoce- 
ros, camel,  llama,  etc.  Besides  these  there  were  a  large  num- 
ber whose  modern  representatives  are  not  so  well  known, — as 
the  OreodoHy  Menodus,  Uintatherium,  Hycenodon,  and  many  others. 
This  is  but  a  meager  list  of  the  great  number  of  Tertiary  ani- 
mals that  have  been  discovered,  but  sufficient  to  show  that 
a  far  richer  and  more  wonderful  assemblage  of  animals  inhabited 
our  land  at  that  time  than  can  now  be  found  living  on  any 
continent;  not  even  the  jungles  of  India  can  produce  such  an 
array  of  gigantic  pachyderms  and  carnivores  as  then  lived  in 
this  country. 

Again  we  are  obliged  to  add,  as  with  all  the  preceding  ages, 
that  both  the  luxuriant  forests  and  these  thousands  of  strange 
animals  have  become  extinct,  never  again  to, appear  on  the  earth. 
Dana  remarks  that  "  all  the  fishes,  birds,  reptiles  and  mammals 
of  the  Tertiary  are  extinct  species." 

As  we  are  writing  sober  facts  and  not  attempting  to  trace  an 
Arabian  tale,  we  should  hesitate  to  speak  of  the  times  that  follow 
the  Tertiary,  so  strange  and  wonderful  are  they,  did  we  not  have 
in  the  collection  before  us  the  unquestionable  facts  engraved  upon 
tables  of  stone.  As  the  climate  of  the  Middle  States  in  former 
ages  extended  to  Greenland,  so,  on  the  other  hand,  there  came  a 
time,  after  all  the  fair  picture  of  Tertiary  days  was  blotted  out, 
when  the  present  climate  of  Greenland,  with  vast  snow-fields  and 
continental  glaciers,  reached  as  far  southward  as  New  York  and 
Cincinnati ; — a  time  when  glaciers  many  thousands  of  feet  in 
thickness  moved  southward  over  our  Northern  States,  grinding 
down  the  country  and  exterminating  nearly  every  form  of  life  that 
before  had  found  there  a  congenial  home.  This  collection  con- 
tains a  large  number  of  specimens  of  the  boulders,  the  boulder- 
clay,  and  the  polished  and  scratched  surfaces,  that  the  glaciers 
left  behind  them. 
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After  the  snow  and  ice  of  this  great  geological  winter  had 
passed  away,  and  a  climate  very  similar  to  that  which  we  now 
enjoy  had  covered  the  land  with  its  present  flora  and  fauna,  we 
find  the  first  clearly  acceptable  evidence  of  the  presence  of  man. 
The  geological  records  before  us  are  brought  down  to  our  own 
time  by  many  relics  of  the  stone-age  of  Europe  and  America, 
besides  a  collection  illustrating  the  arts  of  the  Egyptians  and 
Etruscans.  Here,  too,  is  a  cast  of  the  celebrated  fossil-man  of 
Guadaloupe,  the  original  of  which  is  in  the  British  Museum. 

One  of  the  most  interesting  truths  illustrated  by  the  geo- 
logical collections  at  the  School  of  Mines,  is  the  fact  of  the 
humble  beginning  of  both  plant  and  animal  life  on  our  globe,  and 
their  constant  increase  both  in  variety  and  specialization,  as  we 
follow  their  progress  through  the  geological  ages.  Every  one 
who  is  interested  in  the  great  question  of  our  time — evolution — 
should  make  himself  familiar  with  a  collection  of  fossils  arranged 
geologically,  in  order  that  he  may  see  with  his  own  eyes  the  facts 
written  in  the  great  stone  book  of  the  geologist,  on  which  the 
man  of  science  bases  his  theories  and  conclusions. 
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Brehm*s  Animal  Life,  Birds.* — levers  of  birds,  even  if  they 
are  not  those  of  the  United  States,  will  be  interested  in  this  excel- 
lent work  of  Dr.  Brehm,  of  which  the  first  two  volumes  lie  before 
us.  The  first  volume  begins  with  an  account  of  the  skeleton,  and 
anatomy  of  the  soft  parts,  while  their  physiology  is  briefly  dis- 
cussed, also  the  motions  of  birds,  their  songs  and  powers  of  speech, 
sense-faculties,  psychology,  distribution,  development,  their  every- 
day life,  their  courtships,  pairing,  nesting  and  breeding  habits,  early 
life  and  migrations.  Dr.  Brehm's  classification  is  as  follows :  The 
parrots  head  the  series  and  form  the  first  order;  they  are  suc- 
ceeded by  the  trogons,  etc.  i^I^evirostres),  the  humming  birds 
{Sirisores),  the  fourth  order  of  Pici\  then  come  the  birds  of 
prey.  The  second  volume  completes  the  account  of  the  Accipi- 
ir€S\  these  are  succeeded  by  the  Passerine  birds,  the  second  vol- 
ume ending  with  the  Gyratorcs,  or  pigeons,  and  the  dodo.  It 
will  be  seen  from  this  enumeration  that  the  classification  adopted 
by  the  author,  a  distinguished  German  ornithologist,  is  somewhat 
unlike  that  of  Lilljeborg,  a  Swedish  naturalist,  adopted  by  most 
American  authors,  as  the  Passeres  are,  at  the  present  day,  placed 

'  Brehm* s  TkurUhtn.  Allef^cmrine  Kunde  dcs  Thirrreichs.  Grossc  Aus^abc-. 
Zwcite  Al>thcilung.  Die  Vof^el.  Von  I>r.  A.  E.  Bkkhm.  Band  i,  2.  Leipzig, 
1878.     8vo.     New  Vurk,  B.  We:»termann  &  Co.     40  cents  a  part. 
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at  the  head  of  the  class.  It  is  also  unfortunate  that  the  "  orders" 
of  birds  are  perpetuated,  even  in  a  popular  work,  since  it  is 
doubtful  whether  they  should  rank  higher  than  sub-orders. 

The  singing  birds  \Passeres)  are  treated  with  great  fullness  of 
detail,  and  as  these  form  the  larger  proportion  of  our  native  birds, 
amateurs  and  naturalists  will  find  this  a  most  popular  and  useful 
part  of  the  work.  The  index  of  each  volume  is  voluminous, 
while  the  illustrations  are  abundant  and  beautiful,  the  two  vol- 
umes containing  346  woodcuts,  many  of  them  of  life  size,  and 
thirty-seven  full-page  engravings,  mostly  drawn  by  Miitzel, 
Kretschmer  and  others.  They  are  fully  up  to  the  standard  of 
those  in  the  earlier  volumes  of  the  series,  to  which  we  have 
called  attention. 

The  birds  will  be  completed  in  a  third  volume.  Two  additional 
volumes  will  be  devoted  to  fishes,  finishing  the  series  of  ten  vol- 
umes announced  by  the  publisher,  and  which  will,  without  doubt, 
be  issued  during  the  coming  year. 

Smith's  Stalk-eyed  Crustacea  of  the  Atlantic  Coast.^ 
— This  paper  is  based  on  the  collections  of  the  U.  S.  Fish  Com- 
mission, and  is  of  great  value.  In  it  are  enumerated  seventy-nine 
species  of  decapod  Crustacea,  which  are  or  have  been  found  in 
the  limits  named.  Many  so-called  species  are  here  for  the  first 
time  united,  a  feature  which  agrees  perfectly  with  the  reviewer's 
convictions.  These  seventy-nine  species  have  been  described  under 
126  specific  names.  In  relation  to  the  geographical  distribution 
of  Carcinus  moefias  we  would  say  that  we  have  found  it  in  the 
collection  of  Union  College,  from  Northhampton  county,  Eastern 
shore,  Atlantic  side,  Virginia.  This  is  the  farthest  south  that  the 
species  has  been  observed  on  this  coast.  A  new  spiecies  of  Ger- 
yon  (G.  quinquedens)  is  described  and  figured,  as  is  the  only  other 
known  species  {G,  tridens).  It  differs  from  Kroyer's  species  in 
having  the  antero  lateral  margin  five  toothed.  Cancer  borcalis  is 
figured  for  the  first  time.  Chioncecetes  behringianus  Stni..  is  shown 
to  be  synonymous  with  C,  opilio  (O.  Fabr.  sp.).  The  name 
Libinia  canalictdata  Say,  has  to  give  precedence  to  L,  emarginata 
Leach.  Parapagurus  pilosimanus  (nov.  gen.  et  sp.)  is  described. 
This  genus  is  allied  to  Eftpagurus  diVid  Paguristis,  but  has  the  gills 
composed  of  cylindrical  papillae  instead  of  lamellae  as  in  most 
Paguroids.  We  have  observed  a  similar  structure  in  the  genus 
Carcinus.  A  second  species  of  the  genus  Sabinea  {S.  sarsii)  is 
described  and  figured.  Hippolyte  securifrons  Norman,  is  new  to 
our  coast.  Pandalus  annidicornis  has  to  give  way  to  the  name 
P.  montagiii.  In  regard  to  Paicemonetes  vulgaris  we  would  say 
that  besides  the  specimens  from  Salem  Mill-pond  (C.  Cooke)  we 
have  seen  specimens  in  the  museum  of  the  Peabody  Academy  at 

*  The  Sialk'eyed  Cfustaceans  of  the  Atlantic  Coast  of  North  America^  north  ef 
Cape  Cod.  By  S.  L  Smith.  (Trans,  of  the  Connecticut  Academy  of  Arts  and  Sci- 
ences, Vol.  V,  pp.  27-136,  pis.  VHi-xil,  May,  1879.) 
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Salcm,  from  Lynn,  Mass.  (collector's  name  not  given)  and  Massa- 
chusetts bay  (Capt  W.  H.  A.  Putnam).  Afrterythrops,  a  new 
genus  of  Schizopoda  is  characterized  and  figured.  It  has  the 
cephalothoracic  appendages  of  Farcrythrops  with  the  abdominal 
feet  in  the  female  rudimentary,  and  in  the  male  as  in  Erythiops. 
Sar's  Chiromysis  microps  is  shown  to  be  congeneric  with  Hetir- 
omysis  formosa  Smith.  Following  this  list,  which  we  have  thus 
briefly  noticed,  is  a  valuable  account  of  the  geographical  distri- 
bution of  these  species.  We  would,  however,  note  that  contrary 
to  the  statement  on  pp.  127  and  128.  the  genus  Ptatyonychus  is 
represented  in  Europe  by  two  species,  I\  nasutus  of  the  Mediter- 
ranean, and  P.  laiipcs,  with  a  larger  distribution.  It  is  shown 
that  contrary  to  the  opinion  of  European  zoologists,  the  fauna 
of  Greenland  is  as  closely  allied  to  that  of  North  America  as  to 
that  of  Europe,  "  or  in  other  words,  it  is  only  part  of  the  great 
arctic,  circumpolar  fauna." — y.  S,  Kingsley. 

Ingersoll's  Nests  and  Eggs  of  American  Birds.* — Our  notice 
of  this  important  accession  to  the  literature  of  American  orni- 
thology has  been  too  long  delayed.  It  is  a  work  for  which  there 
is  room,  and  one  which  bids  fair  to  take  and  fill  acceptably  a 
place  of  its  own.  No  work  has  yet  been  provided  for  the  special 
needs  of  American  oologists,  the  one  attempted  many  years  ago 
by  Dr.  Brewer  having  failed  of  accomplishment  after  the  issue  of 
the  first  fascicle.  There  are  very  many  persons  in  this  country, 
especially  among  the  rising  generation,  who  will  be  glad  to  have 
an  egg-book  "all  to  themselves  " — one  that  will  teach  them  the 
distinctive  breeding  habits  of  birds,  enable  them  thus  to  find 
nests  and  eggs,  and  when  found  to  make  a  collection  of  them. 
Such  a  work  Mr.  Ingersoll  proposes  to  furnish,  and  the  first 
installment  of  his  undertaking  gives  promise  that  he  will  discharge 
his  self-imposed  obligation  faithfully. 

To  judge  from  ihe  portion  already  issued,  this  treatise  will  win 
its  distinctive  position  and  secure  a  name  among  numerous  com- 
petitors in  the  field  ornithological,  by  conforniing  to  the  implica- 
tion of  its  title.  Mr.  Ingersoll  does  wisely,  we  take  it.  in  restricting 
himself  rigorously  to  his  theme,  even  at  the  expense  of  a  certain 
appearance  of  incompleteness  which  may  strike  some  unfavorably; 
for  it  would  be  of  no  special  use  to  undertake  the  systematic 
tre.itment  of  North  America  ornithology.  Evidently  believing 
that  good  style  may  be  serviceable  even  in  statement  of  fact,  the 
author  would  combine  literar>'  excellence  with  scientific  merit. 
Recognizing,  furthermore,  how  much  has  already  been  done  in 
his  chosen  field,  he  seems  to  prefer  to  quote  a  satisfactory  descrip- 
tion of  nest  or  egg  rather  than  to  produce  a  duplicate,  the  con- 
cern being  rather  for  the  quality  than  the  source  of  the  informa- 

^  Nests  and  Ef^  of  American  Birds.     By  Ernest  Ingkrsoll.     S.  E.  Cassino, 
Nslnndtsu*  Agency,  SAiem,  Mass.     Part  I,  pp.  24,  pis.  11.     {^Pub.  Afarck,  1879.) 
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tion  he  has  to  offer.  These  are  all  such  desirable  points  that  their 
faithful  observance  throughout  the  work  cannot  fail  of  good 
result. 

The  present  Part  treats  of  about  a  dozen  species  of  Turdidce, 
We  doubt  that  it  is  a  fair  sample  of  what  the  whole  work  will  be, 
as  we  presume  the  author  will  improve  as  he  settles  more  closely 
to  his  task  ;  yet  the  standard  here  attained  is  high,  fully  warrant- 
ing what  we  have  already  said.  The  appearance  of  the  work  is 
attractive,  and  the  mechanical  execution  good,  with  one  excep- 
tion: the  references  to  the  plates  are  insufficiently  explicit,  or 
rather  not  prominent  enough.  It  is  impossible  to  number  or  let- 
ter plates  too  plainly,  or  make  the  textual  references  too  conspicu- 
ous. We  venture  to  suggest  to  the  author,  that,  at  the  risk  of 
typographical  difformity  in  succeeding  parts,  the  full  reference  to 
the  plate  and  figure  be  made  a  conspicuous  part  of  each  species- 
heading  ;  and  to  the  publisher  we  further  recommend  that  the 
lettering  of  the  plates  be  bolder.  As  Allen  recently  said,  in  sub- 
stance, in  the  Nuttall  Bulletin,  the  names  of  the  species  the  eggs 
of  which  are  figured,  might  be  advantageously  substituted  for  the 
legend  now  usurping  a  place  at  the  bottom  of  the  plates ;  and 
this  running  title  be  transferred  to  the  right  hand  top  corner. 

There  is  one  grave  defect  of  the  work  that  we  cannot  suffer  to 
pass  unrebuked.  There  is  nothing  to  show  whether  Part  i  was 
published  in  March,  1879,  as  happens  to  be  the  case,  or  in  some 
other  month  of  some  other  year.  In  giving  no  date,  both  author 
and  publisher,  they  and  their  book,  run  their  chances  of  being 
mentally  consigned  by  some  irate  bibliographer  of  the  future  to 
a  less  desirable  place  than  a  niche  in  the  temple  of  posthumous 
fame.  We  are  personally  cognizant  of  various  persons  who  have 
already,  in  fact,  met  with  a  fate  so  deplorable,  on  this  very 
account. 

It  remains  to  speak  of  the  execution  of  the  plates,  briefly,  for 
the  less  said  the  better,  unless  it  should  stimulate  the  artist  and 
publisher  to  renewed  exertion  to  bring  the  drawing,  shading  and 
coloring  of  the  figures  nearer  the  standard  of  excellence  required 
for  the  fit  illustration  of  so  admirable  a  treatise  as  the  "  Nests  and 
Eggs  of  American  Birds  "  aspires  and  promises  to  be. — E,  C, 

Texan  Ornithology. — After  lying  fallow  for  some  years,  the 
field  of  ornithology  along  our  south-western  frontier  has  been 
worked  over  with  energy  and  success  by  several  competent 
observers,  whose  labor  has  resulted  in  adding  some  thirty  species 
to  the  recognized  fauna  of  the  United  States,  besides  greatly 
enlarging  the  bounds  of  our  knowledge  of  the  life-histories  of 
these  and  numerous  other  birds  with  which  we  were  none  too 
familiar.  The  name  of  Mr.  H.  W.  Henshaw  will  instantly  recur 
to  one  in  this  connection ;  if  we  remember  rightly,  not  having 
the  exact  figures  at  pen-point,  about  half  of  these  acquisitions 
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have  been  made  through  his  exertions,  and  fully  elaborated  in  the 
reports  of  the  surveys  to  which  he  has  been  so  long  and  so  use- 
fully attached,  either  by  himself  alone  or  in  connection  with  Dr. 
H.  C.  Yarrow.  His  operations  having  been  mainly  in  New 
Mexico,  Arizona  and  California,  it  has  remained  for  others  to  do 
the  like  good  service  in  Texas,  and  especially  in  the  fruitful  val- 
ley of  the  Lower  Rio  Grande,  where  so  many  Mexican  birds 
intrude  upon  our  own  territory.  The  three  prominent  workers 
in  this  field  of  late,  are  Mr.  George  B.  Sennett.  late  of  Erie.  Pa., 
Dr.  James  C  Merrill,  U.  S.  Army,  and  Lieut.  C.  A.  H.  McCauley, 
3d  U.  S.  Artillery. 

When,  in  1841,  the  late  J.  P.  Giraud  published  his  sixteen  new 
species  of  birds  from  "  Texas."  the  decidedly  sub-tropical  cast  of 
the  fauna  of  some  parts  of  Texas  was  not  fully  recognized,  and 
much  doubt  was  felt  that  all  these  birds  really  came  from  their 
accredited  locality.  They  have,  however,  been  mostly  rediscov- 
ered over  our  present  border,  and  the  true  character  of  the  bird- 
fauna  of  the  Lower  Rio  Grande  has  been  very  thoroughly 
exposed  by  the  investigations  of  Sennett  and  Merrill.  McCauley 
worked  farther  north  and  west,  in  a  region  which,  though  not 
well  known  omithologically.  was  not  to  be  expected  to  yield 
Mexican  novelties.  His  jxiper.^  however,  gave  precision  if  not 
great  enlargement  to  our  knowledge,  and  very  acceptably  supple- 
ments Dr.  S.  W.  Woodhouse's  observations,  published  in  1853, 
with  fresh  and  more  extended  notes  on  the  habits  and  distri- 
bution of  various  species. 

Mr.  5>ennett  spent  two  months  in  the  early  spring  of  1877  on 
the  southern  border  of  Texas,  from  the  mouth  of  the  great  river 
to  about  a  hundred  miles  inland ;  working  with  an  assiduity  that 
merited  the  large  measure  of  success  achieved.  Mr.  Sennett  made 
an  extensive  collection,  backed  by  copious  field  notes,  and  pub- 
lished* his  results  the  following  year.  Containing  a  great  store 
of  fresh  observations  well  worked  up,  this  paper  attracted  much 
attention  and  received  so  many  favorable  notices  that  further 
endorsement  of  its  claims  to  regard  are  scarcely  required  here. 
It  may  be  stated,  however,  that  Mr.  Scnnett's  collection  of  1877 
contained  several  species  new  to  our  fauna,  one  of  them  new  to 
science  {Panda  nigrtlora),  and  another  furnishing  the  occasion 
for  the  establishment  of  a  new  genus  {^chmoptila  albifrons)? 
Seeing  what  abundant  har\'est  was  still  to  be  reaped  in  that  quar- 
ter, Mr.  Sennett  revisited  Texas  the  following  year,  and  made 

'  N«»to  on  the  Ornitholo^  f»f  the  Rcjjion  al>-»ul  ihc  S<»urcc  of  the  kc<I  River  of 
Texas,  cic.  Bull.  U.  S.  Gcol.  ami  GcOj».  Surv.  Terr.,  Vol.  HI,  No.  3,  .May  15,  ivSyy, 
pp.  655-695. 

'  Notes  cm  the  Omitholojjy  of  tllte  I^owcr  Rio  Grande  of  Texas,  vtc.  Bull.  U.  S. 
Ge«>l.  and  Geog.  Surv.  Terr.,  Vol.  iv,  No.  1,  Feb.  5,  1878,  pp.  1-56. 

•  LeplopHla  albifrons,  a  Pigeon  new  to  the  United  Slates  Fauna.  Bull.  Null. 
Ornith.  Club,  Vol.  II,  No.  2,  July,  1877,  pp.  82,  83. 


5 1 8  Recent  Literature.  [August, 

still  more  important  discoveries.  Some  of  his  results  of  1878 
have  already  been  published,^  including  the  announcement  of  five 
species  new  to  our  fauna,  and  the  full  account  of  that  season's 
operations  is  now  in  press.  Having  had  the  pleasure  of  seeing 
his  MS.,  we  are  confident  that  the  forthcoming  paper  will  rival  its 
predecessor  in  importance  and  interest  of  contents ;  nor  is  it  too 
much  to  add  that  Mr.  Sennett  shares  equally  with  Mr.  Henshaw 
and  Dr.  Merrill  in  the  credit  to  be  given  for  the  development  of 
the  ornithology  of  our  south-western  border. 

Meanwhile,  however,  a  member  of  the  medical  staff  of  the 
army,  as  we  are  happy  to  say,  had  been  showing  that  zeal  in  the 
cause  of  science  which  does  honor  to  our  corps,  by  his  protracted 
and  diligent  researches  in  the  same  field.  We  have  before  had 
advices  from  Dr.  Merrill  on  different  occasions,*  and  have  lately 
been  favored  with  the  full  results  of  his  observations,  under  Mr. 
Ridgway's  able  editorship,  in  a  paper^  which  it  is  more  particularly 
our  present  purpose  to  notice.  According  to  an  editorial  note. 
Dr.  Merrill's  additions  to  the  United  States  fauna  are  twelve  in 
number,  including  two  also  taken  by  Mr.  Sennett  and  first  pub- 
lished by  us  as  such,  namely,  the  Mexican  Myiarchus  and  Buteo 
albocaudatus,  as  well  as  the  Podiceps  dominicus,  which  raised  such 
a  grave  question  in  the  mind  of  Dr.  Brewer.  Four  of  them,  the 
two  AmaziliiB,  Parr  a  gymnostoma  and  Nyctidromus  albicoUis  rep- 
resent three  genera  not  before  recognized  as  North  American. 

*  Later  Notes  on  Texan  Birds. — I  [-v].  Science  Newtf  Vol.  I,  No.  4,  Dec.  15, 
1878,  pp.  57-59;  No.  7,  Feb.  I,  1879,  pp.  106,  107;  No.  8,  Feb.  15,  1879,  PP-  '^o* 
121  ;  No.  9,  March  I,  1879,  pp.  132-134  .  No.  lo,  March  15,  1879,  pp.  151-153. 

New  Birds  for  the  United  States  Fauna.  TAe  Country,  July  13,  1878,  p.  184, 
top  of  6r4  column.  (Buteo  albicaudatus.  Scops  enano,  Crotophaga  sulcirostris, 
Pitangus  derbyanus,  Ornithion  incanescens  [by  error  for  O.  imberbe"].) 

*N('te5  on  Texan  Birds.  Bull.  Null.  Ornith.  Club,  Vol.  I,  No.  4,  Nov.,  1876,  pp. 
^%t  89.  (Moioihrus  aneiiSy  Nyctidromus  albicoUis ^  Pyrrhophana  riefferi,  J*arra 
gymnostoma y  Podiceps  dominicus.) 

A  Humming  Bird  New  to  the  Fauna  of  the  United  States.  Bull,  Nutt  Ornith. 
Club,  Vol.  II,  No.  I,  Jan.,  1877,  p.  26.     {Amaziiia  cerviniventris.') 

Note  on  Podiceps  diminicus.     By  Elliott  Coues.     Ibid. 

Dr.  T.  M.  Brewer  takes  exceptions  to  the  substance  of  our  note  in  this  case,  much 
as  usual  of  late.  The  point  he  raises  might  perhaps  be  settled  if  either  of  us  knew 
whether  the  channel  of  the  Rio  Grande  runs  nearer  the  right  or  the  left  b.ink  at 
Fort  Brown;  or  even  if  he  could  satisfy  himself  that  the  same  grebe  might  swim 
across  the  channel. 

Notes  on  Alolothrus  aneus.     Tom.  cit.  No.  4,  Oct.,  1877,  pp.  85-87. 

Occurrence  ol  the  Western  Nonpareil  and  Berlanilier's  Wren  at  Fort  Brown, 
Texas.     Ibid,  j)p.  109,  1 10. 

Occurrence  of  Myiarchus  crinifus  var.  erythrocercus  Sclat.,  at  Fort  Brown,  Texas. 
Op.  cii.,  Vol.  Ill,  N(».  2,  April,  1878,  pp.  99,  lOO. 

A  new  North  American  Buteo  (albocaudatus).  The  Country^  July  13,  1878,  p. 
184,  near  bottom  of  column. 

Two  more  Birds  new  to  the  Fauna  of  North  America.  Bull.  Nutt.  Ornith.  Club, 
III,  No.  3,  July,  1878,  p.  152.    (  Vireo flavoviridis^  Sturnella  mexicana,') 

'  Notes  on  the  Ornithology  of  Southern  Texas,  being  a  list  of  birds  observed  in 
the  vicinity  of  Fort  Brown,  Texas,  from  February,  1876,  to  June,  1878.  Proc.  U.  S. 
Nat.  Mus.,  Vol.  I,  Oct.,  1878,  pp.  1 18-173,  3  pis. 
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Besides  including  these  interesting  novelties,  Dr.  MerrilKs  paper, 
like  Mr.  Sennett's,  gives  copious  field  notes  of  habits  gathered  in 
the  course  of  the  author's  long  experience  with  the  subjects  of 
his  communication.  The  list  of  species  reaches  the  large  num- 
ber of  252  ;  and  yet  we  understand  that  none  are  included  which 
did  not  come  under  Dr.  Merrill's  personal  observation.  This  is 
certainly  a  good  showing,  though  doubtless  no  one  knows  better 
than  the  author  himself  that  still  further  additions  remain  to  be 
made  to  it  The  large  collections  upon  which  the  list  is  based 
were  sent  to  the  Smithsonian  from  time  to  time,  and  there  care- 
fully examined  by  Mr.  Ridgway,  upon  whose  authority  the 
identifications  rest  The  same  ornithologist  has  added  much 
to  the  value  of  the  paper  by  his  critical  commentary,  and 
his  insertion  of  extensive  synonymatic  lists  and  descriptions  of 
the  species  new  to  our  fauna  or  otherwise  specially  noteworthy. 
The  evident  care  with  which  he  has  made  his  determinations 
causes  us  to  regret  the  more  our  difference  of  opinion  respecting 
the  identification  of  the  Mexican  Myiarckus,  which  we  had  before 
satisfied  ourselves  to  be  crythroccnus  of  Sclatcr  and  Salvin,  and  a 
geographical  race  of  crimttts.  It  seems  to  us  useless  to  attempt 
to  do  anything  with  so  doubtful  a  bird  as  cooperi  of  Kaup ;  and 
we  must  adhere  to  our  previous  decision.  The  hummers  before 
announced  as  AmazUta  ccrviNwentris  and  Pyrrhophcena  rieffcri  are 
renamed  respectively  A.  yucatancnsis  and  A.fuscicaudata.  The 
paper  is  further  enriched  by  various  oological  notes  contributed 
by  Dr.  Brewer,  who  appears  to  have  examined  the  very  large 
number  of  eggs  collected  by  Dr.  Merrill,  and  who  has  also  given 
that  slight  sketch  of  the  geographical  distribution  of  Podiceps 
daminicus,  to  which  we  have  already  alluded.  It  is  accompanied 
also  by  three  of  Mr  Ridgway's  plates,  so  excellent  in  details  of 
external  form,  representing  Parra  gymnostoma,  ^Echmoptila  a/bi- 
froHS,  Nyctidromus  clbicoUis  and  several  species  of  Caprimidpis. 
Under  such  circumstances,  both  of  authorship  and  editorship,  it 
is  not  surprising  that  the  jxiper  forms  one  of  the  most  notable 
contributions  ever  made  to  Texan  ornithology,  bemg.  as  such, 
quite  worthy  to  rank  with  those  of  Sennett  and  Henshaw.* — E,C, 

Recent  Ik>OKS  ani>  Pamphlf.ts. — On  ihc  apic.1l  an<l  or.il  Systems  of  the  Echin- 
odermata.  By  P.  Hcrl)crt  Carpenter.  Part  II.  (Reprinted  fnun  the  Quarterly 
Jtmmal  of  MicriMcopical  Science,  xix,  new  series.)     8vo,  pp.  31. 

The  Geology  of  the  Diamantifernm  Region  of  the  Province  of  Parani.  Brazil. 
By  Oville  A.  Derby.  (  Engl iiih  version.)  (Read  l>eforc  the  American  Philosophi- 
cal Society,  May  16,  1879.)     8vo,  p|>.  8. 


*  Sec  al*o  Mr.  Brewster's  review  of  the  same  paper,  in  the  Nuttall  Bulletin  for 
January,  1879,  pp.  50-52.  A  private  note  from  r>r.  Merrill  inf(»nns  us  of  a  lew  tyjx»- 
graphical  overnghts  which  may  be  here  noted.  Page  128  EmberHngra  rufivir. 
gata  ;  p.  1 38  Myiarchus  erytkrocercus\  p.  1 34  Stumeilit  mtxicana  should  all  he  asler- 
i»ked,  and  p.  l^l  Sturnei/a  mtagna  should  not  be  thus  marked.  Page  l\\  insert 
initials  •' R.  R."  alter  ••habitat;"  p.  156  ditto  after  "measurements."  P.igc  164 
under  Herodias  egretia^  the  reference  to  ••  the  preceding  species  "  means  PUgadts 
guaruuna  noC  Ardea  her^dias. 


520  Recent  Literature.  [August, 

A  List  of  the  Fishes  of  Essex  County,  including  those  of  MassachuscLs  Bay, 
according  to  the  latest  results  of  the  work  of  the  U.  S.  Fish  Commission.  By  G. 
Brown  Goode  and  Tarleton  N.  Bean.  (From  the  Bulletin  of  the  Essex  Instiiuic, 
Vol.  XI.)     8vo,  pp.   38. 

Notice  of  Recent  Scientific  Publications  in  Brazil.  O.  A.  Derby  on  the  Geology 
of  the  Lower  Amazona.s.  By  Richard  Rathbun.  (From  the  American  Journal  of 
Science  and  Arts,  Vol.  xvii,  June,  1879.)     8vo,  pp.  5. 

Geological  History  of  Jersey  County.  By  Hon.  William  McAdams.  Ottcrville, 
111.     4to,  pp.  24. 

1st  das  Eozoon  ein  Versteinerter  WerzefTUsster  oder  ein  Mineral  gemenge  ?  Von 
Dr.  Karl  Mohius.  (Separatabdruck  aus  der  Zei»schrifl.  •*  Die  Nalur,"  Jahrgang, 
1879,  ^^'  7»  ^>  10,  Nalle.)     8vo,  pp.  29,  21  illustrations. 

Notes  on  Pacific  coast  Crustacea.  By  W.  N.  Lockington.  (From  the  Bulletin  of 
the  Essex  Institute,  Vol.  x,  Nos.  10,  ii,  12,  1878.)     8vo,  pp.  7. 

Description  of  a  new  species  of  Chirocephalus.  By  John  A.  Ryder.  (From 
Proceedings  of  the  Academy  of  Natural  Sciences  of  Philadelphia.)     8vo,  pp.  2, 

Boletin  del  Minisierio  de  Fomento  cle  la  Rep<!iblica  Mexicana.  (Daily  Weather 
Report.)  Folio.  April  I7ih  to  May  8th,  1879.  Mexico.  From  the  Director  of  the 
Observatory. 

Index  Medicus:  A  monihly  classified  record  of  the  current  medical  literature  of 
the  world.  Compiled  under  the  supervision  of  Dr.  J.  S.  Billings,  surgeon  U.S.A., 
and  Dr.  Robert  Fletcher,  M.R.C.S.,  Eng.  Vol.  I,  No.  4,  April,  1 879.  8vo,  pp. 
169-220.     New  York,  F.  Leypoldt.     From  the  editors. 

Catalogue  of  the  Flowering  Plants,  Ferns  and  Fungi  growing  in  the  vicinity  of 
Cincinnati.  By  Jos.  F.  James.  8vo,  pp.  27.  (Abst.  from  the  Jour.  Cin.  Soc.  Nat. 
History,  April,  1879.)     From  the  author. 

A  Revised  List  of  Birds  of  Central  New  York.  Based  on  the  observations  of 
Frank  R.  Rathbun,  H.  Gilbert  Fowler,  Frank  A.  Wright,  Samuel  F.  Rathbun.  Col- 
lated  and  prepared  by  Frank  R.  Rathbun.  8vo,  pp.  47.  Auburn,  N.  Y.  (April  17th), 
1879.     From  the  Compiler. 

Beskrivelse  af  Hovedskallen  af  et  Kaempedovendyr,  Grypolherium  Darwinii,  fra 
La  Plata- Landenes  plejstocene  Dannelser.  Af.  J.  Reinhardt.  Avec  un  r^sum^  en 
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GENERAL  NOTES. 

BOTAN7. 

The  Rcx)T  of  Oxalis  vioi^cea. — The  violet  wood-sorrel  is  an 
abundant  plant  in  this  locality,  growing  commonly  on  gravelly 
hillsides.  On  comparing  it  with  descriptions  it  seems  to  agree 
in  all  essential  points  noted  by  authors;  but  there  is  one 
striking  peculiarity  of  the  root  which  appears  to  have  been 
overlooked — at  least  I  have  not  been  able  to  find  the  slightest 
reference  to  it  in  any  work  that  I  have  examined.  This  is  the 
usual  occurrence  of  a  white,  carrot-shaped  root  beneath  the  ordi- 
nary scaly  bulb.  When  there  is  a  bunch  of  plants  a  cluster  of 
the  tap-roots  may  be  formed.  They  are  only  lightly  attached  to 
the  under  surface  of  the  bulbs,  so  that  when  broken  off  the  scar 
left  is  almost  imperceptible.  They  consist  for  the  most  part  of  a 
watery  fluid,  which  can  be  easily  squeezed  out,  leaving  but  little 
solid  substance.  A  thin,  clear  skin,  together  with  the  large 
quantity  of  water  present,  renders  them  somewhat  translucent. 
The  size  varies,  but  from  two  to  three  inches  appears  to  be  the 
usual  length.  I  have  found  them  an  inch  or  two  long  the  first 
week  in  May,  which  shows  that  they  are  early  developed.  A  not 
unpleasant  sweet  taste  recommends  them  to  children  as  suitable 
for  eating ;  no  injurious  effects  are  noticeable. 

During  the  past  two  years  I  have  dug  up  many  plants  of  this 
species  in  order  to  determine  the  presence  or  absence  of  such 
bottom  roots.  In  most  cases  they  were  present,  but  in  many 
they  were  not,  though  for  what  reason  was  not  evident.  Often 
of  two  plants  side  by  side,  one  would  possess  the  root  fully 
developed  and  the  other  show  no  sign  of  it.  Is  this  a  feature  of 
Oxalis  violacea  throughout  its  range  ?  »  The  observations  of  col- 
lectors in  other  parts  of  the  country  can  decide  the  question. — 
T.  S.  Roberts,  Minneapolis,  Minn. 

Botanical  News. — ^The  first  volumes  of  the  sixth  edition  of  Dr. 
Asa  Gray*s  Botanical  Text  Book,  to  be  issued  in  four  volumes,  has 
just  appeared  under  the  title  of  **  Structural  Botany;  or  Organog- 
raphy on  the  Basis  of  Morphology,"  to  which  is  added  the  princi- 
ples of  taxonomy  and  phytography,  and  a  glossary  of  botanical 
terms.  Three  other  volumes  are  contemplated  as  parts  of  this 
great  work,  one  on  physiological  botany,  by  Prof.  Goodale ;  one  on 
cryptogamous  botany,  by  Prof.  Farlow.  and  one  on  the  normal 

orders  of  phaenogamous  plants,  by  Prof.  Gray. The  collection 

of  plants  made  by  Prejevalsky  in  his  second  journey  to  Central 
Asia,  together  with  that  of  Potanin,  is  being  worked  up  by  the 
eminent  botanist,  Maximovitch  and  Kegel,  and  the  results  will  be 
published  in  a  fine  work  on  the  flora  of  Mongolia  and  Kan-su. 

Mr.  Lesquereux,  the  authority  on  the  fossil  plants  of  North 

America  has  just  issued  an  "Atlas  to  the  Coal  Flora  of  Pennsyl- 
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vania^  and  of  the  Girboniferous  Fonnatios  throughout  the  United 
States.     It  will  be  invaluable  to  all  those  who  wish  to  identify 

coal  plants,  as  260  species  are  figured. The  Botanical  Gazette 

contains  a  note  on  the  influence  of  the  scion  on  the  stock,  by  T. 

Meehan.  with  a  number  of  other  notices. Trimen's  journal  of 

Botany  prints  a  note  on  the  morphology  of  the  Characeae,  by  S. 
H.  Vines. 


Habits  of  the  Red-headed  Woodpecker. — During  the  past 
three  or  four  years  much  has  been  written  in  regard  to  the 
changes  w^hich  are  taking  place  in  the  habits  of  the  red-headed 
woodpecker — ^**  a  versatile  bird,"  to  quote  the  apt  characterization 
of  Dr.  Elliott  Coues.  This  bird  is  quite  common  here,  though  I 
am  of  the  opinion  that  it  is  not  seen  in  as  large  numbers  as  it  was 
when  the  country  was  first  settled,  some  twenty- two  years  ago.  I 
have  often  seen  them  about  my  barn-yard  industriously  picking 
up  com  which  had  been  shelled  for  the  swine.  Generally  the 
bird  alights  and  secures  a  single  grain,  and  then  flies  off  to  the 
nearest  tree-top  to  peck  it  into  pieces  and  devour  it  at  his  leisure, 
returning  for  others  at  frequent  intervals.  I  have  often  watched 
them  while  they  were  making  a  score  of  these  little  journeys.  In 
1877  this  region  was  overrun  with  grasshoppers,  upon  which  the 
red- headed  woodpeckers  feasted  royally  while  they  lasted.  I  saw 
the  birds  out  on  the  prairie,  a  mile  or  two  from  the  timber,  so 
intent  upon  catching  the  'hoppers  that  they  scarcely  noticed  one 
in  passing.  Sometimes  they  would  catch  a  'hopper  on  the  wing, 
dodging  around  in  a  very  lively  manner  to  secure  the  insect,  and 
again  they  would  hunt  for  their  prey  on  the  ground.  The  insect 
secured,  the  bird  would  alight  on  a  fence-post  and  devour  it.  I 
have  occasionally  seen  tiiera,  attended  by  their  progeny,  in  the 
open  fields,  where  the  old  birds  were  engaged  in  catching  insects 
for  the  clamorous  younglings,  which  had  not  yet  learned  to  pro- 
vide for  themselves.  It  would  seem  that,  at  the  time  the  young 
birds  require  so  much  food,  the  old  ones  would  need  some  readier 
means  of  supply  than  would  be  afforded  by  pecking  for  grubs  in 
decayed  timber,  or  searching  for  insects  on  the  outside  of  trees — 
whether  the  "  creepers  "  had  intruded  upon  their  domain  or  not  So 
&r  as  I  have  been  able  to  observe,  the  red-headed  woodpecker  is 
really  a  very  "  versatile  bird,"  evincing  a  readiness  of  resource 
and  an  easy  adaptation  to  his  environment  that  are  truly  won- 
derful.— Chas.  Aidrieli,  Webster  cit}\  lotva. 

Fish  Notes  from  the  Pacific  Coast. — Several  fine  carp  were 
caught  recently  in  Sonoma  creek,  one  of  which  weighed  nearly 
eight  pounds.  They  are  said  to  bite  like  a  trout  and  to  make  a 
good  fight     Young  catfish  which  were  placed  in  Clear  lake, 

^The  departments  of  Ornitbologj  and  Mammalogy  are  oondncted  by  Dr.  EuJOtt 
Coues,  U.  S.  A. 
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Lake  county,  last  &I1,  and  which  at  that  time  measured  from  one 
to  three  inches  in  length,  are  found  to  have  grown  rapidly;  some 
have  been  caught  within  a  few  weeks  that  measured  ten  inches. 
Sturgeon  fishing  or  spearing  is  being  pursued  extensively,  as  re- 
ported, in  the  Mokelumne  river,  at  Athearn's  ford.  It  is  a  quite 
frequent  occurrence  to  capture  specimens  weighing  from  fifty  to 
one  hundred  pounds. 

The  young  trout  with  which  the  streams  of  Santa  Cruz  county 
have  been  stocked  are  natives,  coming  from  the  McCloud  river. 
This  species  is  regarded  as  the  most  vigorous,  and  frequently 
attains  the  weight  of  five  pounds.  It  is  said  to  have  a  growth  of 
ten"" inches  in  one  year.  It  is  reported  that  the  Commissioners  in 
charge  of  the  Yo  Semite  valley  have  decided  to  plant  the  McCloud 
river  trout  in  the  streams  of  the  Yo  Semite  reservation.  The 
experiments  with  the  brook  trout  of  the  Atlantic  States  in  the 
streams  of  the  coast  range,  have  not  been  satisfactory;  this  is 
owing,  quitely  likely,  to  two  causes :  first,  too  high  a  mean  tem- 
perature in  the  waters  of  said  streams;  and  second,  through  the 
impurities  they  contain,  which  must  be  especially  obnoxious  to 
so  dainty  a  fish  during  the  fall  months  when  the  streams  are  low, 
muddy  and  warm,  and  the  water  flavored  more  or  less  by  the 
bituminous  shales  through  or  over  which  they  frequently  flow, 
and  out  of  which  ooze  numerous  small  springs,  often  covered  with 
an  oily  slime  or  scum.  Experiments  with  eastern  trout  are  much 
more  likely  to  meet  with  success  in  the  loftier  regions  of  the 
Sierra  Nevada,  in  the  clear  cold  waters  of  a  granitic  formation, 
nearer  the  line  of  almost  perpetual  snow. 

Santa  Cruz  fishermen  sometimes  catch  a  few  mackerel  and 
shad  in  the  neighboring  waters  of  the  bay.  The  former  are  a 
native,  the  latter  an  introduced  fish,  but  yet  scarce.  For  some 
reason  the  mackerel  do  not  strike  in  toward  the  shore  to  any 
considerable  extent.  In  consequence  of  this,  the  few  that  are 
sent  to  the  San  Francisco  market  are  sold  at  &ncy  prices. 

Salmon  commenced  running  in  Puget  Sound  about  the  25th 
of  March. — Robt.  E,  C,  Steams. 

Notes  on  the  Apple-worm. — Mr.  J.  Savage,  of  Lawrence, 
Kan.,  in  a  recent  number  of  Colman's  Rural  IVoHd  remarks  upon 
the  freedom  of  Michigan  apples  from  the  work  of  the  apple- 
worm  (Carpocapsa poffiofuUa),  This  same  freedom  was  generally 
noticed  in  1878,  not  only  in  Michigan  but  in  many  parts  of  Now 
York,  and  it  doubtless  obtained  elsewhere.  It  will  be  well  for  us 
to  endeavor  to  arrive  at  the  reasons.  To  my  mind  the  following, 
first  stated  by  me  in  the  New  York  Tribune,  may  wcry  properly 
be  urged:  ist.  The  w^ry  general  failure  of  the  apple  crop  in 
1877.  as  exemplified  in  the  reports  for  that  year,  which  we  find 
both  in  the  Proceedings  of  the  Michigan  Pomological  Society 
and  in  those  of  the  American  Pomological  Society.    This  failure 

na,  16 
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was  in  many  localities  so  nearly  total  that  scarcely  any  apples 
were  grown,  and  it  follows,  as  a  consequence,  that  very  few  cod- 
ling moths  were  produced  to  perpetuate  the  species  the  following 
year.  A  second  reason,  so  far  as  Michigan  is  concerned,  may  be 
found  in  the  fact  that  in  no  State  in  the  Union  have  more  intelli- 
gent and  persevering  efforts  been  made  to  prevent  its  ravages. 
Through  the  columns  of  the  agricultural  and  horticultural  jour- 
nals as  well  as  in  the  pages  of  their  pomological  transactions,  the 
simple  methods  of  fighting  this  pest  that  have  been  reported  and 
recommended  in  the  Missouri  reports  have  been  persistently  kept 
before  the  people,  while  Prof  Beal,  of  the  Agricultural  College, 
has,  perhaps,  done  more  good  than  any  one  else  by  showing  that 
it  cost  him  no  more  than  four  cents  per  tree  to  keep  the  bands 
around  the  trunks,  changing  them  every  nine  days  in  the  warm 
months,  from  the  first  appearance  of  the  worms  until  the  end  of 
August,  in  an  orchard  of  two  hundred  and  fifty  trees.  I  agree 
with  him  when  he  asserts  that  "  if  a  man  will  not  take  the  trouble 
to  keep  his  fruit  from  the  worms,  he  deserves  to  eat  wormy 
apples." 

Missouri  apple  growers  should  take  courage  from  these  facts. 
Since  my  connection  with  the  Department  of  Agriculture  there 
have  been  sent  to  me  four  different  kinds  of  patent  bandages  to 
be  used  as  traps  for  this  apple-worm,  but  I  can  find  no  advantage 
in  any  of  them  over  the  simple  paper  bandages  first  recommended 
by  me  in  1872,  and  since  very  generally  employed. — Prof.  C.  V, 
Riley  before  the  Mo,  State  Hart,  Soc,  1879. 

Does  the  Snowy  Owl  Breed  in  the  United  States? — ^The 
snowy  owl  {Nyctea  nivea)  is  a  common  winter  visitant,  near 
Chicago.  It  frequents  the  haunts  of  rabbits  and  various  mem- 
bers of  the  grouse  tribe.  On  the  borders  of  Lake  Ontario,  in 
the  great  wooded  marshes,  these  birds  find  thousands  of  rabbits 
roaming  in  night  time  in  the  frozen  tracts.  They  are  caught  here 
in  large  numbers,  and  the  author  recalls  the  capture  of  fifteen  of 
these  during  the  winter  of  1875,  near  Mexico,  New  York.  The 
manner  in  which  they  are  captured  is  of  no  little  interest  During 
the  day  they  take  to  the  open  lots  adjoining  the  marshes,  but  in 
the  night  ravage  the  woods.  They  are  seldom  known  to  leave 
the  small  area  selected  for  their  depredations,  unless  driven  away. 
In  the  day  area  they  have  but  three  or  four  places  on  which  they 
alight,  and  when  they  are  disturbed  are  sure  to  fly  to  one  or 
other  of  these  places,  often  moving  in  a  circuit  for  hours.  A  high 
stake  being  placed  in  the  center  of  the  open  lot,  and  a  small  steel- 
trap  placed  thereon  they  will  speedily  take  to  the  stake  in  prefer- 
ence to  other  resorts,  and  are  consequently  caught.  No  bait  is 
placed  in  the  trap,  the  bird  being  caught  by  making  simple  use 
of  the  peculiarity  of  their  habits.  Their  white  plumage  gives 
them  the  appearance  of  the  snow  beneath  them,  so  that  they  may 
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dart  swiftly  on  their  prey,  almost  unperccived.  There  is  a  matter 
regarding  the  snowy  owl  in  which  ignorance  of  their  habits  or 
scientific  assumption  must  predominate.  The  assumption  is  that 
they  arc  strictly  boreal,  or  Arctic,  in  their  breeding  habits.  Many 
ianners,  however,  along  Lake  Ontario  assert  they  are  seen  there 
during  the  entire  year,  and  there  is  consequently  a  belief  among 
them  that  they  breed  there.  In  the  "  North  Woods*'  of  New  York 
the  author  once  saw  a  young  snowy  owl — not  nearly  full  fledged 
— shot  by  a  hunter  in  early  spring.  The  hunter  persisted  that 
the  bird  was  one  of  several  young  seen  by  him  in  proximity  to 
each  other.  I  am  not  yet  prepared  to  believe  that  they  breed  in 
that  latitude,  but  record  the  current  opinions  for  the  use  of  any 
one  who  may  investigate  the  matter  fully. —  W.  H,  Ballon, 

Double-headed  Snakes. — In  the  Am.  Naturalist  (Oct.,  1878, 
p.  6^>4),  the  essay  on  the  Natural  History  of  Guiana  (1769)  should 
have  been  credited  to  Edward  Bancroft  whose  name  stands  at  the 
end  of  the  dedication.  The  monstrous  snake  of  Lake  Champlain 
with  two  heads  side  by  side  seems  to  be  of  an  unknown  species, 
judging  from  the  doubtful  checker-board  spots,  although  it  is 
compared  with  "the  rattle-snake.**  Here  **amphisbcjena"  is  a 
misnomer,  as  the  name  implies  the  ability  to  go  in  both  direc- 
tions (forward  and  backward),  a  power  possessed  by  these  lacer- 
tians,  both  ends  having  nearly  the  same  shape. — 5.  5.  Haldeman, 

Amia  calva. — We  have  received  a  letter  from  Jacob  Stauffer. 
of  Lancaster,  Pa.,  in  which  he  states  that  a  specimen  of  Amia 
calva  has  recently  been  taken  in  the  Susquehanna  river,  below 
Safe  Harbor,  and  is  now  preserved  in  the  Linnaran  Society  of 
Lancaster.  This  is  the  first  definite  account  of  the  existence  of 
this  species  in  the  Susquehanna,  though  as  pointed  out  by  Mr. 
Stauffer,  DeKay  had  suspected  it.  Mr.  Stauffer  calls  attention 
to  the  pouch  enclosed  between  the  sub-lingual  bone  and  the 
throat  of  this  fish,  which  has  been  little  or  not  at  all  noticed  by 
writers. 

Habits  of  Ants. — In  the  sixth  part  of  Sir  John  Lubbock's 
Observations  on  the  habits  of  Ants,  Bees  and  Wasps,  the  author 
shows  that  the  hairs  of  plants  keep  insects  from  climbing  up  the 
stalks,  as  he  believes,  to  prevent  them  from  obtaining  access  to 
the  flowers,  and  from  robbing  them  of  their  honey.  He  also  con- 
firms Denny  and  Lespes*  statement  that  workers  ants  are  capable 
of  laying  eggs,  and  Forel  and  Dewitz's  discovery  that  the  eggs  pro- 
duce males,  stating  that  he  has  bred  in  his  nests  "a  large  number 
of  males;'*  thus,  as  in  bees,  the  fertile  workers  can  produce  males 
only.  That  ants  may  live  three  or  four  years,  and  that  in  some  nests 
100,000  individuals  may  be  by  no  means  an  unusual  number,  is 
also  stated.  Many  facts  regarding  the  recognition  of  friends  arc 
stated,  indicating  that  "  ants  of  the  same  nest  do  not  recognize  one 
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another  by  any  password.  On  the  other  hand,  if  ants  are  removed 
from  a  nest  in  the  pupa  state,  tended  by  strangers  and  then  re- 
stored, some  at  least  of  their  relatives  are  certainly  puzzled,  and 
in  many  cases  doubt  their  claim  to  consanguinity.  I  say  some, 
because  while  strangers,  under  the  circumstances,  would  have 
been  immediately  attacked,  these  ants  were  in  every  case  amicably 
received  by  the  majority  of  the  colony,  and  it  was  sometimes 
several  hours  before  they  came  across  one  who  did  not  recognize 
them."  Lubbock  believes  that  ants  produce  sounds,  and  alludes 
to  a  letter  in  Nature  for  December,  from  Mr.  T.  S.  Tait,  who 
writing  from  Baroda,  says  that  by  means  of  the  microphone  "we 
have  been  able  to  hear  the  roar  [sic]  of  a  black  ant  when  attacked 
by  its  companion."  Lubbock  adds  that  "  Prof.  Bell  most  kindly 
set  up  for  me  an  extremely  sensitive  microphone ;  it  was  attached 
to  the  under  side  of  one  of  my  nests,  and  though  we  could  dis- 
tinctly hear  the  ants  walking  about,  we  could  not  distinguish  any 
other  sound.  It  is,  however,  far  from  improbable  that  ants  may 
produce  sounds  entirely  beyond  our  range  of  hearing  ;  indeed  it 
is  not  impossible  that  insects  may  possess  senses,  or  rather  sensa- 
tions, of  which  we  can  no  more  form  an  idea  than  we  should 
have  been  able  to  conceive  red  or  green  if  the  human  race  had 
been  blind.  The  human  ear  is  sensitive  to  vibrations  reaching 
to  38,000  in  a  second.  The  sensation  of  red  is  produced  when 
470  millions  of  millions  of  vibrations  enter  the  eye  in  a  similar 
time ;  but  between  these  two  numbers  vibrations  produce  on  us 
only  the  sensation  of  heat ;  we  have  no  special  organs  of  sense 
adapted  to  them.  But  there  is  no  reason  in  the  nature  of  things 
why  this  should  be  the  case  with  other  animals;  and  the  prob- 
lematical organs  possessed  by  many  of  the  lower  forms  favor  the 
suggestion.  If  any  apparatus  could  be  devised  by  which  the 
number  of  vibrations  produced  by  any  given  cause  could  be 
lowered  so  as  to  be  brought  within  the  range  of  our  ears,  it  is 
probable  that  the  result  would  be  most  interesting." 

He  also  relates  an  anecdote  of  the  kind  treatment,  by  its  fel- 
lows, of  an  ant  born  without  antennae,  adding,  "  It  would  have 
been  difficult  for  any  one  who  witnessed  this  scene  to  have  denied 
to  this  ant  the  possession  of  human  feelings."  On  the  other 
hand  when  an  ant  is  fighting  with  one  of  another  species,  her 
friends  rarely  come  to  her  assistance.  "  They  seem  generally 
(unless  a  regular  battle  is  taking  place)  to  take  no  interest  in  the 
matter,  and  do  not  even  stop  to  look  on." 

Rev.  Mr.  McCook,  of  Philadelphia,  author  of  a  recent  work  on 
the  agricultural  ant  of  Texas,  states  that  the  mandibles  of  ants 
are  worn  off  and  become  blunted  by  the  labor  which  they  per- 
form. His  observations  have  been  confirmed  by  Mr.  E.  P.  Aus- 
tin from  the  examination  of  the  mandibles  of  nearly  a  hundred 
specimens  of  a  ground  beetle  (Pasitnachus),  Mr.  McCook  early 
in  July  went  to  Colorado  and  New  Mexico  for  the  purpose  of 
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studying  the  habits  of  the  mound  ant,  Pogonomyrmex  occidentalism 
a  common  and  characteristic  ant  of  the  Western  plains. 

A  Poisonous  Cextipepe — I^st  winter  I  discovered  a  living 
Ccntuitia  forceps  in  wrapping  paper  in  my  house  in  Providence, 
R.  I.  It  is  possible  that  it  came  in  a  bundle  from  Princeton.  N.  J., 
and  was  not  a  native  Rhode  Islander.  The  Cermatia  is  the  most 
highly  developed  of  all  Myriopods  ;  has  long  sprawling  legs,  and 
is  greenish-brown  in  color.  It  has  not  before  been  known  to 
exist  north  of  Philadelphia,  and  has  been  found  there  to  be  use- 
ful in  destroying  insects  and  spiders. — A,  S,  Packard,  Jr, 

ANTHROPOLOGY.  > 

M.xsTonoN.  Mammoth  and  Man. — The  Rev.  J.  P.  Maclean  is 
the  author  of  a  small  work  published  in  Cincinnati,  and  entitled 
"  Mastodon,  Mammoth  and  Man."  The  interest  in  the  public 
mind  concerning  the  contemporaneity  of  man  with  the  mastodon 
and  mammoth,  and  the  inaccessibilitv  of  reliable  information  on 
the  subject,  induced  the  author  to  compile  this  work.  The  sub- 
ject of  the  great  antiquity  of  these  animals  is  not  treated  here, 
having  been  discussed  more  fully  in  the  author's  work  entitled  **  A 
Manual  of  the  Antiquity  of  Man."  Part  first  of  the  volume  now 
before  us  relates  to  the  mastodon  ;  part  second  to  the  mammoth, 
and  part  third  to  man.  In  the  last  chapter  are  brought  together 
all  the  instances  in  which  human  bones  or  implements  are  alleged 
to  have  been  found  in  conjunction  with  remains  of  the  mastodon 
or  the  mammoth. 

Arch.eologv  at  St.  Louis  and  Philadelphia. — In  the  St. 
Louis  loan  exhibition  the  department  of  archeology  was  well 
represented  from  the  collections  of  Dr.  George  Kngelmann, 
Messrs.  F.  M.  Perrine.  M.  S.  Mepham,  John  H.  Henderson, 
J.  T.  Snyder,  F*.  F*.  Hilder,  C  Croswell,  A.  J.  Conant,  Dr. 
Patrick,  J.  C.  Zimmer  and  the  collection  of  the  St.  Louis  Academy 
of  Sciences.  Those  who  had  the  opportunity  of  enjoying  the 
hospitality  of  these  gentlemen  at  St.  Louis,  last  summer,  will 
remember  the  great  beauty  and  value  of  some  of  these  private 
collections.  It  makes  one  shudder  to  think  how  much  precious 
material  may  be  sported  away  at  the  mercy  of  a  single  friction 
match.  Cannot  some  plan  be  devised  by  which  a  gentleman  of 
taste  and  means  may  indulge  in  the  lu.xury  of  a  private  collec- 
tion in  a  fire-proof  building,  so  arranged  that  the  public  may 
enjoy  the  sight  of  it  without  trenching  on  private  hospitality  ? 

On  the  heels  of  the  foregoing  announcement  comes  a  pamphlet 
from  our  friend,  Mr.  E.  A.  Barber,  number  five  of  the  Official 
Bulletin  of  the  International  E.xhibition.  Fairmount  Park.  Phila- 
delphia, giving  a  full  description  of  the  department  of  archaeology 
and  ethnology,  under  his  charge.     "  It  is  proposed  also  to  estab- 

lEditcd  by  Prof.  Oris  T.  Mason,  Columbian  College,  Washington,  D.  C. 
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lish  a  library  of  anthropological  works  which  shall  be  free  to  all 
students  in  this  department  of  science.  At  an  early  day  classes 
will  be  formed  which  will  be  instructed  in  the  various  branches  of 
the  subject  by  means  of  a  course  of  lectures,  to  be  delivered  by 
competent  teachers  and  illustrated  by  means  of  the  collections  at 
hand." 

Chungkee  Stones  and  Quoits  seem  to  occur  on  the  Sus- 
quehanna, in  South-eastern  Pennsylvania,  the  former  with  a 
shallow  concavity  on  each  side,  deepening  toward  the  center;  the 
latter  roughly  lenticular,  margin  chipped  to  an  edge ;  in  a  speci- 
men before  me  (three  and  a-half  inches  in  diameter)  one  side  has 
a  fovea  for  the  thumb.  Dr.  Abbott's  figure  2io  may  represent  a 
quoit. — 5.  6'.  Haldetnan,  Chickies,  Pa, 

Iron  Axes  like  figure  31  (American  Naturalist,  Dec,  1878, 
p.  785)  are  regarded  as  French.  They  occur  in  Pennsylvania  on 
the  Susquehanna,  and  are  without  steel.  One  before  me  has  on 
each  side  the  three  impressed  circlets  thus  ^^^  their  interior 
shaped  like  a  rude  star,  and  not  as  in  figure  31,  which  may  be 
erroneous.  See  American  Antiquarian,  Jan.,  1879,  P*  ^70-2, — 
S.  S,  H, 

Anthropological  News. — In  the  Magazine  of  American  His- 
tory for  April,  Dr.  Charles  Rau  gives  a  letter  from  Mr.  Worsaae, 
director  of  the  Museum  of  Northern  Antiquities,  at  Copenhagen, 
upon  the  transfer  of  the  Dighton  rock  to  the  Society  of  Northern 
Antiquaries  by  Mr.  Niels  Amzen,and  its  re-transfer  to  the  Boston 
committee  upon  a  monument  to  commemorate  the  landing  of 
the  Northmen  in  North  America. 

Dr.  Frank  L.  James,  of  Osceola,  Arkansas,  writes  to  the  Smith- 
sonian Institution  describing  vases  with  the  orifice  on  the  side  of 
the  neck,  and  bearing  upon  the  bottom  unmistakable  evidence  of 
having  been  moulded  upon  a  gourd  which  was  subsequently 
burned  out. 

Prof  Cleveland  Abbe  draws  attention  to  an  article  in  the  New 
England  Historical  and  Genealogical  Register,  Jan..  1879,  by  the 
Rev.  Edmund  F.  Slafter,  on  pre-historic  copper  implements.  The 
communication  is  in  the  form  of  an  open  letter  to  the  Historical 
Society  of  Wisconsin.  Mr.  Slafter  seeks,  at  first,  to  show  from 
the  cultivation  of  the  savages  in  other  directions  that  it  does  not 
seem  to  be  an  act  of  credulity  to  believe  that  the  Indians  of  the 
early  settlers  were  capable  of  manufacturing  these  copper  imple- 
ments by  shaping  them  under  the  hammer  or  by  casting  them  in 
moulds. 

The  second  part  of  the  article  consists  of  testimony  drawn 
from  the  journals  of  early  European  explorers  or  colonists  show- 
ing that  implements  of  copper  were  in  use  among,  or  were  made 
by  the  Indians  then  inhabiting  the  country.     Jacques  Cartier,  in 
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1535,  on  his  second  voyage,  was  informed  by  his  two  Indians  who 
were  with  him  that  red  copper  came  from  Saguenay,  meaning  the 
Lake  Superior  region.  He  says,  *'  The  savages  that  we  had  with 
us  told  us  that  here  was  the  beginning  of  Saguenay,  and  that  the 
country  was  inhabited,  and  that  from  thence  came  the  red  copper 
which  they  called  caigmtdaze!^  Other  references  to  this  same 
caignetdasi  are  given  from  Cartier,  and  an  extract  from  Champlain 
on  copper  implements.  Prof.  Abbe  asks  whether  this  word 
caigmtdase  may  have  any  connection  with  the  origin  of  the  word 
Canada.  We  have  been  under  the  impression  that  the  Iroquois 
Kanata  gave  rise  to  the  word  Canada ;  but  perhaps  some  of  the 
readers  of  the  Naturalist  can  shed  some  light  upon  the  subject. 

Numbers  2.  3  and  4  of  Correspondenz-Blatt  contain  a  few 
papers  of  general  interest  In  number  2  we  have  a  communica- 
tion by  Dr.  von  Christ  before  the  Anthropological  Society  of 
Munich,  upon  Schliemann's  excavations  at  Mycenae,  and  a  pros- 
pectus of  the  forthcoming  anthrop)ological  exhibition  at  Moscow. 
In  number  3,  Prof  H.  Fischer,  of  Freiburg,  gives  some  further 
information  up)on  the  diffusion  of  hatchets  of  nephrite,  jadeite  and 
chloromclanite,  especially  in  Europe.  Dr.  Korbin,  of  Berlin, 
contributes  to  number  4  a  paper  on  new  anthropological  meas- 
uring apparatus  and  methods.  In  the  same  number  Mr.  Ingvald 
Undsct  reviews  the  anthropological  literature  of  the  North. 

Alitthiilungen  der  Anthropologischen  Gesellschafl  in  Wicn, 
numbers  10-12  of  1878,  and  1-3  of  1879,  ^'^^  furnish  original 
papers  of  general  interest.  It  will  be  impossible  to  give  more 
than  the  titles  of  the  articles :  Prahistorische  Eisenschmcltz  und 
Schmiedestatten  in  Mahren,  by  Dr.  H.  Wankel,  Vol.  viii,  289  ; 
Ueber  die  Kosmogonie  und  Anthropogenic  des  germanischen 
Mythus,  by  Dr.  M.  Much,  id.,  324;  Uebcr  die  angcblich  trcpanir- 
ten  Cranien  des  Beinhauses  zu  Scdlec  in  Bohmcn,  by  Dr.  Hcin- 
rich  Wankel,  id.,  352;  Archaologische  Beitrage  aus  dem  Ostcn 
Europas,  by  A.  F.  Teplouchoff.  id.,  360 ;  Ucber  die  Wahl  der 
kraniometrischen  Ebenen,  by  Prof  Moriz  Bencdikt,  Vol.  i.x,  i  ; 
Offener  Brief  an  Hcrrn  Prof.  Benedikt  von  Paul  Broca.  id.,  16; 
Die  Ursitze  der  Gothen,  by  Dr.  Fligier,  id.,  15;  Kunstliche 
Hohlen  in  Nicderosterreich,  by  Dr.  M.  Much,  id.,  18;  German- 
ische  Befestigungen  des  obcren  Waagthales  in  Ungarn,  von  Julius 
Neudeck,  id.,  29. 

Archw  fur  Anthropologie,  Vol.  xi,  part  3,  Jan.,  1879.  Die 
communale  **  Zeitehe"  und  ihre  Uel)erreste,  von  M  Kulischcr ; 
Das  Urnenfcid  von  Maria-Rast,  von  Graf  Gundakcr  Wurmbrand, 
pp.  231-280,  with  tables,  ix-xiii;  Ueber  gewisse  UeberblcibscI 
embryonaler  Formen  in  der  Steissbeingegend  beim  ungebornen, 
neugebornen,  und  erwachsencn  Menschen,  von  A.  Ecker, 
281-284. 

Mittheilungen  aus  der  russischen  Literatur  ubcr  Anthropologic 
und  Archaologie,  von  Dr.  Ludwig  Stieda.     Thirty  titles  exam- 
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ined,  pp.  287-353  (best  thing  in  the  number,  and  first  rate).  Ueber 
einige  neuere  Arbeiten  iiber  das  Gehirn,  Prof.  Dr.  Pansch,  in 
Kiel,  354-365  ;  A  review  of  Poesche's  "  Die  Arier/'  A.  Ecker; 
Ethnographisches  aus  der  neueren  Reiseliteratur,  von  F.  Ralzel ; 
A  review  of  the  transactions  of  learned  societies  and  associations ; 
The  Fourth  Russian  Archaeological  Congress  at  Kasan ;  The 
British  Association ;  International  Congress ;  American  Associa- 
tion. In  this  number  we  have  the  second  of  the  series  of  cata- 
logues of  anthropological  museums  of  Germany  in  the  list  of  the 
Anthroplogical  Collection  of  the  University  of  Gottingen,  founded 
by  Blumenbach,  by  Dr.  J.  W.  Spengel ;  and  Catalogue  of  the 
Anthropological  Collection  of  the  University  of  Freiburg,  by 
Alexander  Ecker.     Everything  is  nicely  done  in  these  lands. 

M.  Emile  Cartailhac,  the  editor  of  Matcriaux  pour  rHistoire 
de  I' Homme,  sends  us  a  pamphlet  of  103  pages,  entitled  "  L'Age 
de  Pierre  dans  Les  Souvenirs  et  Superstitions  populaires,  par  M. 
Emile  Cartailhac,  avec  68  gravures  et  2  planches  dans  le  texte, 
Paris.  C.  Reinwald,  1878.  The  author  has  been  engaged  upon 
this  study  for  some  time  past  and  has  contributed  several  papers 
bearing  thereupon  to  the  Matcriaux,  We  give  the  contents  of 
the  seven  chapters: 

I.  La  pierre  de  foudre,  le  coin  du  tonnerre. 

II.  Des  haches  do  pierre  transformees  en  amulettes. 

III.  Pointes  de  flcches  en  silex  montees  en  argent  et  en  or. 

IV.  Les  bijoux  et  les  charmes  sous  forme  de  pointes  de  fleches 

ct  de  hachettes. 
V.  Le  role  des  silex  tailles  dans  les  ceremonies  religieuses  en 

Orient  et  en  Occident. 
VI.  De  la  transition  de  1  age  de  pierre  a  1  age  de  bronze. 
VII.  L'age  de  pierre  et  les  auteurs  classiques  de  Tantiquite. 

The  following  papers  have  come  to  notice  since  our  last  issue: 
The  Practice  of  Medicine  and  Surgery  by  the  Aboriginal  races 
of  the  South-west,  by  Dr.  VV.  J.  Hoffman,  Philadelphia  Reporter, 
Feb.  22d,  3  pp. The  Ancient  Cities  of  Cibola,  Rev.  S.  Jack- 
son, Rocky  Mountain  News,  Jan. The  Failures  and  Fallacies 

of  Prehistoric  Archaeology,  Rev.  J.  A.  Waddell,  Southern  Pres- 
byterian Review,  Oct. 

OBOLOQY  AND  PAUBONTOLOGY. 

A  Decade  of  Dogs. — The  Truckee  beds  of  the  White  river 
formation  in  Oregon  have  yielded  a  larger  number  of  species  of 
Canidce  than  any  other  American  horizon,  while  representatives 
of  other  families  of  Carnivora  are  much  less  common.  Ten  spe- 
cies of  dogs  have  been  determined  by  Prof.  Cope,  which  are  re- 
ferred to  five  genera,  viz :  Efihydrocyon  Cope ;  E.  stcnocephalus  and 
E.  basilatiis ;  Temnocyon  Cope ;  T,  altigcnis  and  T,  coryphccus ; 
Icticyon  Lund. ;  /.  crassividtus  ;  Cams  L. ;  C,  geismarianus  ;  C. 
lippincottianus ;  C,  cuspigerus ;  C,  gregarius ;  AmplUcyon  Lart; 
A.  {?)  vetus. 
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The  Classification  of  Rocks. — Mr.  M.  E.  Wadsworth  pub- 
lishes in  the  Bulletin  of  the  Museum  of  Comparative  Zoology  of 
Cambridge^  an  abstract  of  a  thesis  on  the  classification  of  rocks, 
from  which  we  extract  the  following :  "  No  natural  distinction 
can  be  drawn  between  rocks  of  the  Tertiary  and  Pre-Tertiary  ages, 
since  the  glass  and  fluidal  inclusions,  crystalline  texture,  and  the 
various  other  characters  fail,  exactly  where  they  are  most  needed, 
to  divide  the  rocks  into  older  and  younger,  as  is  done  by  the 
majority  of  lithologists. 

"  The  writer  believes  that  rocks  should  be  studied,  by  begin- 
ning with  their  most  compact  or  glassy  state,  and  by  then  tracing 
them  through  to  the  most  crystalline  form,  following  every  altera- 
tion, whether  it  be  chemical  or  mechanical.  Every  rock  that  can 
be  traced  in  this  way  forms  a  distinct  species,  whatever  may  be 
its  state, — whether  amorphous,  glassy,  crystalline,  fragmental, 
tufaceous,  or  otherwise. — ^and  whatever  may  be  its  age.  The 
modifications,  if  of  sufficient  importance,  form  varieties  simply, 
which  should  be  included  under  the  specific  name.  A  natural 
classification  of  rocks  must  be  empirical,  and  must  be  based  on 
the  rock  as  a  whole,  while  a  natural  mineralogical  classification  is 
an  impossibility,  as  it  is  based  on  part  of  the  characters  only. 

"  If  we  except  the  veinstones  and  the  majority  of  those  rocks 
that  are  composed  of  one  mineral,  the  sp)ecies  of  rock  forming  the 
crust  of  the  globe  are  very  few.  Believing  that  this  earth  is  a 
cooling  globe,  all  manifestations  of  internal  heat  giving  rise  to 
rocks  (the  only  thing  with  which  we  are  at  present  concerned) 
are  here  termed  volcanic,  and  all  such  products  are  styled  vol- 
canic rocks.  The  testimony  of  the  rocks  is  that  all  sedimentary 
forms  came  primarily  from  volcanic  ones,  volcanic  energ)*^  having 
been  more  active  than  now  in  the  past  ages  of  the  globe.  This 
derivation  is  consonant  with  that  which  we  see  taking  place  at 
the  present  time,  and  agrees  with  the  law  of  dissipation  of  energy ; 
while  the  reverse  view,  at  present  popular, — that  eruptive  rocks 
were  derived  from  sedimentary  ones. — is  contrary  to  the  positive 
testimony  of  the  rocks  themselves,  to  the  facts  that  are  observed 
in  nature,  and  to  physical  laws. 

"  Taking  the  consolidation  of  any  rock  as  its  initial  point,  the 
minerals  and  rock  fragments  contained  therein  fall  naturally 
into  three  classes:  i.  Minerals  and  fragments  of  prior  origin; 
2.  The  products  of  that  consolidation  ;  3.  The  products  of  altera- 
tion and  infiltration. 

"These  three  classes  are  most  marked  in  the  volcanic  rocks,  as 
is  natural ;  the  first  two  predominating  in  the  younger  and  least 
altered,  the  latter  in  the  older  and  more  altered  ones,  while  the 
first  and  third  classes  predominate  in  sedimentary  rocks.  These 
alterations  apparently  take  place  through  the  agency  of  the  ordi- 

>  Vol.  v.,  No.  13,  1879. 
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nary  percolating  waters,  which  are  not  necessarily  hot.  The 
minerals  and  fragments  of  the  first  class,  I  find,  fall  into  two  divi- 
sions in  the  volcanic  rocks:  i.  Those  that  are  characteristic  of 
the  rock  species,  and  which  were  probably  derived  from  the  re- 
fusion of  this  species,  that  had  crystallized  at  the  depth  at  which 
it  was  prior  to  the  eruption ;  2.  Those  that  are  accidental,  proba- 
bly caught  in  the  passage  upward  or  during  the  outflow.  Similar 
divisions  are  found,  to  a  greater  or  less  extent,  in  the  sedimentary 
rocks,  according  as  they  were  derived  from  one  or  more  rocks, 
and  also  according  to  the  preponderance  of  different  rock  frag- 
ments and  minerals  in  them.  Details  of  these  occurrences  will 
be  given  in  the  final  publication. 

"  Believing  that  new  names  should  not  be  employed,  except  in 
cases  of  absolute  necessity  for  filling  gaps  in  the  classification, 
the  effort  has  been  made  to  retain  all  the  old  names  that  are  nec- 
essary, in  their  most  general  use,  and  to  reject  all  needless  ones, 
that  can  be  so  dealt  with. 

"  Starting  with  the  basic  rocks,  I  shall  pass  from  the  glassy 
states  to  the  most  crystalline,  from  the  least  altered  to  the  most 
altered,  and  from  the  massive  to  the  clastic,  keeping  on  a  similar 
range  of  chemical  composition,  and  tracing  the  various  gradations 
step  by  step.  I  shall  also,  in  like  manner,  trace  the  gradations 
from  the  basic  to  the  more  acidic  rocks,  showing  the  gradual 
changes  that  exist  in  that  direction  as  well.  Since,  owing  to  the 
necessities  of  the  case,  both  in  the  use  of  these  observations  in  a 
thesis  and  in  giving  a  post-graduate  course  in  lithology  in  this 
Museum,  my  work  was  made  public  before  it  was  entirely  com- 
pleted, it  has  been  deemed  necessary  to  publish  this  abstract  in 
advance.  Several  matters  of  detail  yet  remain  to  be  worked  out, 
which  may  modify  some  of  the  general  views.  All  that  is  liable 
to  be  so  modified  must,  therefore,  be  withheld  for  the  present" 

Geological  and  PALiEONXOLOGicAL  News. — M.  Mariano  Bar- 
cena  continues  his  researches  on  the  geology  and  palaeontology  of 
Mexico  in  the  Anales  del  Museo  Nacional  de  Mexico. — Dr. 
Lydekker  publishes  descriptions  of  extinct  reptiles  of  India  in  the 
memoirs  of  the  Geological  Survey  of  India.  He  describes  Saurofh 
terygia^  Crocodilia,  Theromorpha  and  Dinosauria;  including  Dicy- 
nodon,  Titanosaurus  indicus,  Plesiosaurus ,  etc.  Dr.  Lydekker  in 
another  paper  describes  an  extinct  Quadrumane  horn  the  Sewaliks 
of  Punjaub,  of  rather  larger  size  than  the  orang  outang,  which  he 

names  PalcBopithecus  sivalensis, Mr.  C.  D.  Walcott  of  Albany, 

N.  Y.,  continues  his  researches  on  the  structure  of  the  Trilobita, 
and  gives  us  an  account  of  the  metamorphoses  of  Triarthrus 
beckii  of  the  Trenton  limestone.  He  also  discusses  the  Utica  slate 
and  its  fossils. The  Rev.  W.  H.  Harris  publishes  in  the  proceed- 
ings of  the  Davenport  Academy  of  Sciences  an  account  of  the 
local  geology  of  Davenport,  Iowa,  and  describes  some  new  Cor- 
niferous  fossils. 


iS/Q^]  Geography  and  Travels.  533 

QBOORAPHY  AND  TRA  VBLa  > 

The  Slave  Trade  in  Central  Africa. — While  the  transpor- 
tation of  slaves  from  the  coast  to  Zanzibar  has  been  almost 
entirely  stopped  by  the  exertions  of  the  British  navy,  slaves  in 
large  numbers  are  still  brought  to  the  coast  mostly  from  the  tribes 
living  to  the  east  of  Lake  Nyassa.  Huge  caravans  are  reported 
passing  north  along  the  coast,  and  probably  these  slaves  are 
embarked  from  points  far  to  the  north  in  the  Somali  country. 
Others  are  smuggled  into  dhows  by  twos  and  threes  at  the  coast 
towns,  and  so  escape  detection.  The  presence  of  Europeans  even 
singly  and  unarmed  in  the  interior  has  done  much  to  discourage 
the  kidnapping  of  the  natives.  A  missionary  in  East  Africa, 
writing  to  the  London  7/W^,  quotes  a  chief  as  saying:  "We 
don't  want  to  sell  slaves  if  we  can  get  our  wants  supplied  by  other 
means.  You  have  come  here  with  cloth,  and  beads,  and  brass 
wire,  things  which  we  formerly  bought  with  slaves,  but  now  we 
can  sell  our  grain,  our  rice,  our  beans,  our  eggs,  our  fowls  for 
them,  and  we  are  well  satisfied.  As  to  gunpowder,  you  won't 
bring  that  and  sell  it  to  us,  but  we  are  safe  now  that  you  live 
here,  people  won't  come  to  sell  us  into  slavery  ;  we  are,  like  you, 
living  in  peace,  and  so  we  no  longer  want  gunpowder." 

The  trade  is  also  being  stealthily  carried  on  in  the  Red  sea. 
An  interesting  letter  to  the  Times,  from  Alexandria,  gives  an 
account  of  Col.  Gordon's  successful  efforts  to  destroy  this  traffic 
in  the  Soudan.  His  rule  extends  from  the  first  catiract  of  the 
Nile  to  the  equatorial  lakes,  from  the  western  frontier  of  Darfur  to 
Cape  Gardafui  and  the  towns  of  Bcrbera  and  Z  :yla  on  the  Indian 
ocean. 

Having  succeeded  in  the  first  two  years  of  his  government  in 
establishing  order  throughout  his  dominions,  he  next  turned  his 
attention  to  breaking  up  the  trade  in  slaves,  prevailing  chiefly 
between  tenth  and  fifth  degrees  of  north  latitude,  and  especially  in 
the  region  described  by  Schweinfurth  as  forming  the  water-shed  of 
the  Bahr  Gazel — a  vart  alluvial  land  formerly  rich  in  population, 
corn  and  cattle,  but  now  turned  into  "  barren  wildernesses."  In 
187 1  Dr.  Schweinfurth  estimated  that  2000  traders  were  annually 
obtaining  15,000  slaves  from  one  set  of  tribes  alone.  In  the  last 
half  of  1878,  Col.  Gordon  arrested  forty-two  caravans  and  liber- 
ated the  slaves.  Finally  he  despatched  Capt.  Gessi  with  3000 
men  against  Suleyman.  the  principal  slave  dealer,  who  had  broken 
out  into  open  rebel h'on. 

In  an  attack  made  by  Suleyman,  with  1 1. 000  men,  on  Capt. 
Gessi's  entrenched  position  on  the  27th  of  December  last,  the 
rebels  were  totally  defeated,  leaving  1087  dead  on  the  field,  and 
on  the  following  day  5000  deserters  came  over  to  Gessi's  camp. 
"  The  enemy  retired  but  Gessi  followed  them  up  and  killed  ten 
chiefs  and  over  2000  of  his  men,  and  is  still  in  pursuit."     The 

1  £dited  by  Elus  H.  Va&nall,  Philadelplua. 
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capture  of  all  the  positions  which  at  present  serve  as  so  many 
slave  trade  centers  is  considered  now  certain.  The  root  of  all  the 
nefarious  traffic  will  thus  be  destroyed,  and  the  destruction  of 
these  merchants  means  the  end  of  the  trade. 

Owing  to  the  many  natural  impediments,  Col.  Gordon  is  con- 
vinced that  the  commercial  highway  of  Europe  to  the  rich  equa- 
torial districts  of  Africa  docs  not  lie  along  the  Nile  but  by  way 
of  the  Indian  ocean. 

MICROSCOPY.  1 

Purity  of  Lake  Water. — In  a  Report  on  Microscopical  Ex- 
aminations of  the  water  from  Lake  Michigan,  as  delivered  from 
the  city  hydrants  in  Chicago,  by  Mr.  B.  W.  Thomas,  in  the  Third 
Annual  Report  of  the  Board  of  Public  Works  of  that  city,  it  is 
argued  that  the  water  for  supplying  the  hydrants  is  taken  from 
too  near  the  shore,  although  pumped  from  cribs  which  are  two 
miles  out  in  the  lake.  After  describing  the  method  of  obtaining 
organisms  by  filtering  the  water  through  a  piece  of  cotton  cloth 
tied  in  the  form  of  a  bag  over  the  end  of  a  faucet,  and  enume- 
rating the  harmless  vegetable  and  animal  forms  that  constitute 
nearly  all  of  the  filtrate  obtained,  the  paper  concludes  as  follows: 

"  But  occasionally  we  find  what  is  not  quite  so  acceptable,  for 
instance  a  Tardigrada  {Macrobiotus  hufelandi),  a  Paramecium,  an 
Anguilltda  fluviatUis,  a  Hydrachna,  a  family  of  lively  Vorticella, 
etc.,  that  have  evidently  been  carried  out  to  the  lake  crib  by  the 
lake  or  river  currents  from  the  breakwater  or  shore,  where,  at  cer- 
tain seasons,  they  are  found  in  great  numbers,  especially  near  the 
river  or  sewer  outlets.  Storms  scatter  these  organisms  in  the 
waters  of  the  lake  for  some  considerable  distance  from  the  shore, 
and  when  once  taken  into  the  tunnels  and  mains  they  continue  to 
multiply,  and  a  few  of  them  can  be  found  in  the  water  supply  at 
almost  all  seasons  of  the  year. 

"  Careful  observation  by  different  microscopists  does  not  leave 
a  reasonable  doubt  that  nearly  all  of  the  impurities,  properly  so 
called,  found  in  the  water  as  drawn  from  the  hydrants  comes  di- 
rectly or  indirectly  from   the  sewage  and  river  water  that  is  dis- 
charged into  the  lake.     So  long  ago  as  December,  187 1,  Prof.  H. 
H.  Babcock,  in  an  article  in  The  Lefts,  "  on  the  effect  of  the  re- 
versal of  the  current  of  the  Chicago  river  on  the  hydrant  water," 
said  that  the  microscopic  examinations  by  himself  and  others  in- 
terested in  the  same  study  "  are  sufficient  to  determine  the  fact 
that  the  reversal  of  the  course  of  the  Chicago  river  has  decidedly 
increased  the  purity  of  the  hydrant  water  by  removing  a  large 
part  of  the  organisms  it  had  previously  contained,  and  I  have  no 
doubt  that  the  sanitary  condition  of  the  city — so   marked   at  the 
time — was  promoted  by  this  change  in  the  character  of  the  water 
supply. 

1  This  department  is  edited  by  Dr.  R.  H.  Ward,  Troy,  N.  Y. 
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"  Evidence  in  corroboration  of  statements  like  this  is  so  abun- 
dant and  easily  obtained  that  it  cannot  be  successfully  refuted, 
and  the  only  conclusion  that  I  can  arrive  at  is,  that  the  purity  of 
the  hydrant  water  can  only  be  maintained  by  preventing  the  dis- 
charge of  all  impurities  into  the  lake,  or  by  extending  the  tunnels 
a  sufficient  distance  from  the  shore  to  be  beyond  their  influence.*' 

MicROMETRic  Ruling. — Several  observers  now  claim  to  have 
resolved  the  bands  of  lines  120,000  to  the  inch,  by  both  Rogers 
and  Fasoldt.  Prof  Rogers'  recent  work  has  been  devoted  to  the 
methods  and  instruments  for  obtaining  aliquot  parts  of  the  stand- 
ard yard  and  metre  with  great  precision,  rather  than  to  the  pro- 
duction of  extremely  close  rulings.  Mr.  Fasoldt  is  now  ruling 
twelve-band  plates,  with  bands  claiming  from  12,500  to  150,000 
lines  to  the  inch. 

:o: 

SCIENTIFIC  NEWS. 

—  Congress,  at  the  recent  session,  transferred  the  cotton  worm 
investigation  from  the  Department  of  Agriculture  to  the  Depart- 
ment of  the  Interior,  adding  it  to  the  work  of  the  U.  S.  Entomol- 
ogical Commission,  Prof  C.  V.  Riley,  the  chairman  of  the  Com- 
mission, having  resigned  his  position  as  Entomologist  to  the 
Agricultural  Department,  owing  to  the  inability  of  the  present 
Commissioner  to  appreciate  scientific  energy  and  methods,  and 
to  give  due  credit  for  them,  in  a  department  where  they  are  needed 
just  at  present  more  than  in  any  other.  Prof  Riley,  who  has  the 
investigation  of  the  cotton  worm  in  special  charge,  is  now  in 
Texas,  with  the  agent  of  the  Commission,  Mr.  Schwartz,  and  has 
already  determined  that  the  cotton  worm  hybernates  in  the  moth 
state  in  the  Cotton  States ;  that  the  worms  in  Texas  appear  as 
early  as  the  middle  of  May  of  nearly  full  size,  nearly  six  weeks 
before  they  had  ever  been  seen  by  the  planter;  experiments  will 
also  be  made  as  to  the  best  means  of  destroying  the  worm,  on  a 
large  scale.  Prof  A.  S.  Packard,  Jr..  is  spending  the  summer  in  Col- 
orado, Wyoming, Utah  and  Eastern  Idaho,  investigating  the  present 
status  in  the  permanent  breeding  places  of  the  Rocky  Mountain 
locust,  and  Prof  Cyrus  Thomas  is  to  make  a  trip  to  Dakota  for 
the  same  purpose.  A  number  of  agents  are  also  at  work  in  the 
West  The  Commission  also  designs,  incidentally  to  this  investi- 
gation, working  up  the  Chinch  bug,  Hessian  fly  and  Canker 
worms,  and  has  sent  out  circulars  asking  for  local  information  as 
to  the  habits  and  statistics  of  losses.  Entomologists  are  desired 
to  cooperate  in  the  work  this  season. 

—  Mr.  King,  director  of  the  U.  S.  National  Geological  Survey, 
has  secured  the  passage  of  a  bill  through  Congress  authorizing 
the  extension  of  the  operations  of  the  survey  over  the  several 
States  of  the  Union.     It  is  said  that  he  proposes  doing  some 
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work  in  Tennessee  the  present  year.  This  plan  of  Director  King 
appears  to  us  to  be  of  doubtful  propriety,  and  in  fact  only  defen- 
sible on  the  supposition  that  Congress  will  treble  its  usual  appro- 
priation for  the  survey.  Moreover,  the  people  and  legislatures  of 
the  several  States  should  by  no  means  be  relieved  of  the  respon- 
sibility of  conducting  their  own  geological  surveys  at  their  own 
expense.  Mr.  King  also  announces  that  the  work  of  the  survey 
will  be  restricted,  at  present,  to  mining  and  petrographic  geology. 
This  is  in  the  line  of  contraction  already  anticipated  by  this 
Journal. 

—  We  have  received  the  announcement  and  description  of  the 
zoological  laboratory  of  the  Faculty  of  Sciences  of  the  Catholic 
University  of  Lyons  extracted  from  T)ie  Contemporain  bf  March. 
It  includes  laboratories  of  anatomy,  physiology,  microscopy, 
drawing;  also  museum,  aquarium,  lecture  room,  etc.  The  appli- 
ances appear  to  be  excellent. 

—  Prof  Harrison  Allen  has  been  elected  to  the  chair  of  physi- 
ology in  the  University  of  Pennsylvania,  and  has  resigned  the 
professorship  of  zoology  of  the  summer  course.  To  this  posi- 
tion Dr.  A.  J.  Parker  has  been  elected. 

—  Prof  H.  C.  Wood,  of  the  University  of  Pennsylvania,  is  now 
engaged  in  physiological  studies  in  Vienna,  and  Prof  Frances 
Emily  White,  of  the  Women's  Medical  College,  of  Philadelphia, 
is  in  London  on  a  similar  errand. 

—  Prof  W.  M.  Fontaine  has  been  elected  to  the  chair  of  nat- 
ural history  and  botany  in  the  University  of  Virginia. 

—  The  Penn  Monthly  publishes  in  its  July  number  an  interest- 
ing article,  by  Edward  Howland,  on  the  language  of  animals. 

—  We  learn  that  O.  A.  Derby  is  meeting  with  good  success  in 
Brazil,  being  in  charge  of  the  extensive  geological  collections 
made  by  the  late  Prof  C.  F.  Hartt.  Mr.  Derby  is  supported  by 
the  government,  so  that  there  are  hopes  that  all  the  results  of  the 
work  of  the  late  Geological  Commission  will  yet  be  made  avail- 
able to  science. 

—  The  Report  of  the  Fruit  Growers*  Association  of  the  Province 
of  Ontario,  for  1878,  has  just  been  received.  It  contains  the  An- 
nual Report  of  the  Entomological  Society  of  the  Province  of  On- 
tario, and  papers  relating  to  injurious  insects,  of  considerable 
local  interest. 

—  A  general  work  on  the  Natural  History  of  the  Batrachians, 
by  Dr.  Friedr.  Knauer,  of  Vienna,  is  announced.  It  will  be  in 
octavo,  with  120  illustrations,  4  maps  and  2  plates. 

—  H.  Holt  &  Co.,  New  York,  have  in  press  a  Zoology  for  Col- 
leges and  High  Schools,  by  A.  S.  Packard,  Jr.,  to  be  published 
in  September. 
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—  The  Massachusetts  Board  of  Health  have  undertaken  to 
make  an  investigation  into  the  laws  of  the  hereditary  transmis- 
sion of  disease,  and  have  issued  a  circular  with  a  blank,  which 
has  been  prepared  for  the  collection  of  ytatistics,  upon  which  can 
be  based  an  investigation  of  the  laws  governing  the  inheritance 
of  pathological  conditions,  abnormal  characteristics  of  all  kinds, 
and  any  family  characteristics  or  peculiarities  sufficiently  marked 
to  have  been  made  the  subject  of  observation.  Those  who  may 
be  interested  in  helping  in  the  matter  should  apply  to  Prof  Al- 
pheus  Hyatt,  Boston  Societ>'  of  Natural  History,  Boston,  Mass., 
for  the  circular  and  blank,  and  return  them  when  answered  to  the 
same  address. 

—  The  Summer  School  of  the  Johns  Hopkins  University  will 
be  located,  the  present  summer,  near  the  mouth  of  Chesapeake 
bay.  Prof.  Baird,  of  the  Fish  Commission,  has  given  it  the  use 
of  a  steamer  for  dredging  purposes,  and  the  students  will  board 
on  barges  anchored  in  the  bay.  We  have  received,  from  time  to 
time.  Directions  for  Laboratory  Work  of  the  Teachers'  Class  in 
Elementary  Zoology  at  the  University.  They  are  prepared  by 
Prof  W.  K.  Brooks,  on  the  general  plan  of  Huxley  and  Martin's 
Biology,  and  seem  to  serve  the  purpose  of  giving  the  student  a 
thorough,  well-grounded  knowledge  of  structural  zoology,  and 
we  doubt  if  any  other  college  would  show  more  care  and  thor- 
oughness in  teaching.  A  few  copies  are  for  sale  at  the  Univer- 
sity. 

—  The  great  work  of  G.  W.  Tryon,  Jr.,  on  the  Mollusca,  has 
reached  the  third  part  of  the  Cephalopoda, 


•:o:- 


PROCEEDINGS  OF  SCIENTIFIC  SOCIETIES. 

New  York  Academy  of  Sciences,  May  19. — Papers  were  read 
by  Dr.  R.  P.  Stevens  on  the  corrugation  of  peat-marsh  by  pres- 
sure, and  by  S.  W.  Ford  on  the  composition  of  the  primordial 
feiuna. 

May  26. — Prof.  J.  S.  Newberry  made  a  communication  on  the 
former  Cretaceous  and  Tertiary  margin  of  the  continent  east  of 
New  York.  Prof  D.  S.  Martin  noticed  the  occurrence  of  Devo- 
nian beds  at  Monroe,  Orange  county  New  York. 

Middlesex  Scientific  Field  Club.  Malden,  Ma:^.,  Juno 4. — 
Frank  S.  Collins  read  a  paper  on  the  best  methods  of  gathering 
and  preserving  sea  weeds,  L.  L.  Dame  mentioned  the  occurrence 
of  Clematis  (Atragene)  verticillaris  in  Medford.  This  plant  has 
not  before  been  recorded  from  Middlese.x  county.  Miss  Martha 
Silvester  made  some  remarks  on  the  genus  Viola.  A  paper  on 
the  importance  of  visiting  the  large  museums  was  presented  by 
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M.  A.  Hardaker.  She  advocated  the  use  of  these  museums,  as 
the  members  would  there  learn  by  illustration  the  system  used  in 
Zoology,  etc.  H.  L.  Moody  presented  a  list  of  eighteen  species 
and  one  variety  of  Solidago  found  in  Maiden  and  vicinity,  and 
made  some  remarks  on  doubtful  species.  Mr.  Moody  also  men- 
tioned that  he  had  bred  Capnochroa  fuliginosa  from  the  larva. 
The  larva  does  not  differ  from  the  usual  Cistelidous  type.  He 
had  attempted  to  breed  Capnia  pygmara  and  a  species  of  Gordius 
from  eggs.  The  young  Capnia  were  destroyed  by  other  larvae 
when  of  an  age  to  be  readily  seen  by  the  unaided  eye.  The 
Gordius  larvae  are  still  alive. 


•:o:- 


SELECTED  ARTICLES  IN  SCIENTlf'IC  SERIALS. 

American  Journal  of  Science  and  Arts — ^June.  The  forests 
of  Central  Nevada,  with  some  remarks  on  those  of  the  adjacent 
regions,  by  C.  S.  Sargent.  Notice  of  recent  additions  to  the  ma- 
rine fauna  of  North  America,  No.  5,  by  A.  E.  Verrill.  Polydac- 
tyle  horses,  recent  and  extinct,  by  O.  C.  Marsh. 

The  Journal  of  Conchology — May.  Notes  on  the  habits  and 
distribution  of  certain  West  Indian  Pulmonifera,  by  J.  S.  Gibbons. 

Annales  des  Sciences  Naturelles,  VIII,  Nos.  2,  3. — 1878. 
Organization  and  development  of  some  endoparasitic  marine 
Trematodes,  by  M.  Villot.  Migrations  and  metamorphoses  of  the 
Taeniae  of  moles  {Sorex),  by  M.  Villot.  Dredgings  off  Marseilles, 
by  M.  Marion. 

SlEBOLD  UND  KoLLIKER's  ZeITSCHRIFT  FUR  WISSENSCHAFTUCHE 

ZooLOGiE. — May  26.  Studies  on  the  development  of  Sponges, 
by  E.  Metschnikoff.  On  the  means  by  which  mammals  adhere 
and  move  upwards  by  atmospheric  pressure  on  more  or  less  per- 
pendicular surfaces,  by  O.  Monike.  Contribution  to  a  knowledge 
of  the  reproductive  organs  of  free-living  Copepoda,  by  A.  Gruber, 
Researches  on  the  finer  structure  of  the  digestive  canal  of  Emys 
europcea,  by  J.  M achate. 

Psyche. — May,  June.  The  anatomy  of  Amblycldla  cylindriformis, 
by  C.  F.  Gissler. 

:o: 

Errata.— Page  141,  in  third  line  of  second  paragraph,  before  the  word  "during  "  and  after  ^ 
word  "  well,"  in  the  ninth  line,  insert  "  quotation  mark*."  _ 

Page  14-^,  sixth  line  from  bottom  of  page,  read  "  through  being  more,"  instead  of"  though  moc 
Page  HT,  fourth  line  from  bottom  ot  page,  omit  the  word  "  specific." 
PAge  154,  second  paragraph,  iast  word  in  iast  line,  read  "  west  "  instead  of  "  east." 
Page  411,  first  paragraph  secondWntf  the  word  "  south  "  should  follow  after  "  neif bborfaood." 
Page  415,  second  paragraph /(7MrM  line,  insert  the  word  "  an  "  before  the  word  **  increased." 
Page  416,  first  paragraph y^A  line  from  bottom,  for  *'  twist  "  read  **  twists." 
Page  418,  under  the  figure,  for  "  Darley  "  read  "  Barley." 

Page  419,  second  paragraph^^A  line  from  bottom,  after  the  word  '*  spikdet"  In  the 
add  "  and  fifteen  to  thirty  spikeltfts  in  a  single  head." 
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BRAZILIAN  CORALS  AND  CORAL  REEFS. 

BY  RICHARD  RATHBUN. 

OUR  first  accurate  information  regarding  the  character  and 
extent  of  the  Brazih'an  coral  reefs,  as  well  as  of  the  sandstone 
reefs,  dates  from  the  earlier  explorations  of  the  late  Prof  Hartt 
in  Brazil.  Prior  to  the  publication  of  his  general  work,  referred 
to  in  the  June  number  of  this  journal,  there  existed  only  a  few 
imperfect  notices  of  corals  and  coral  banks  on  the  Brazilian 
coast.  Spix  and  Von  Martius,  during  their  South  American 
travels  in  the  early  part  of  this  century,  discovered  patches  of 
living  and  dead  corals  at  several  localities  along  the  sea  coast  of 
Bahia,  but  they  did  not  stop  to  fully  investigate  them  or  extend 
their  observations,  and  the  corals  they  collected  were  erroneously 
referred  to  old  Lamarckian  species. 

Darwin,  who  touched  at  the  Abrolhos  islands,  saw  corals  grow- 
ing up)on  the  shore,  but  overlooked  the  vast  and  curious  reefs 
that  occupy  so  much  of  the  surrounding  region.  On  the  author- 
ity of  others,  however,  he  states  that  around  these  islands  "  the 
bottom  of  the  sea  is  entirely  coated  by  irregular  masses  of  corals, 
which,  although  often  of  large  size,  do  not  reach  the  surface  and 
form  proper  reefs.*'  In  this  he  was  partly  right,  but  very  largely 
wrong,  as  we  shall  see  farther  on.  Darwin  also  refers  to  coral 
reefs  at  Maceio  and  Pernambuco,  and  Prof.  Dana  mentions  a  reef 
near  the  latter  place.  Other  observers  had  increased  the  number 
of  localities  where  coral  reefs  occur,  so  that  when  Prof  Hartt 
began  his  studies  of  these  structures,  we  were  already  acquainted, 
in  a  general  way,  with  a  line  of  scattered,  and  often  widely  sepa- 
rated, coral  ree£i  and  banks  extending  from  the  Abrolhos  islands 
northward  to  Maranhao.    Our  information  respecting  them  was. 
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however,  very  meagre,  and  usually  unreliable.  Only  a  very  few 
species  of  Brazilian  corals  were  known,  and  these  were  mostly 
Gorgonians  from  the  bays  of  Bahia  and  Rio  de  Janeiro. 

The  sandstone  reef  and  coral  reef  regions  of  Brazil  are  nearly 
coextensive,  but  while  the  stone  reefs  are  always  confined  to  the 
immediate  neighborhood  of  the  shore,  coral  reefs  frequently  lie 
some  distance  out,  at  times  forty  or  fifty  miles.     It  was   while 
investigating  the  stone  reef  at  Porto  Seguro,  in  r866,  that  Hartt's 
attention  was  first  attracted  to  the  coral  reefs,  one  of  which  stretches 
across  the  mouth  of  the   bay  of  Porto  Seguro,  in   front  of  the 
sandstone  structure.     This  reef  was  carefully  studied,  and  grow- 
ing upon  it  were  discovered  all  the  commoner  Brazilian  corals. 
A  year  later  Prof  Hartt  visited  the  Abrolhos  islands,  for  the  pur- 
pose of  examining  the  many  reefs  that  cluster  about   that  little 
group  of  Continental  islets.     The  trip  was  a  very  successful  one, 
resulting  in  the  discovery  of  new  and  interesting  phenomena  in 
connection  with  the  formation  of  coral  reefs.     Many  corals  were 
obtained,  including  all  the  species  previously  found  at  Porto  Seguro, 
and  these  constituted  the  first  large  collection  of  Brazilian  corals  to 
be  properly  studied  and  described.     The  work  of  classifying  this 
material  was  entrusted  to  Prof  Verrill,  of  Yale  College,  who  de- 
cided that  nearly  all  the  forms  were  new  to  science. 

Prof  Hartt's  studies  on  the  Brazilian  coast  have  proved  that 
Madreporian  corals  grow  abundantly  on  or  near  the  shore,  from 
Maranhao  southward  to  Cape  Frio;  south  of  which  only  a  few 
Astrangians  have  been  collected.  Coral  reefs  are,  however,  more 
restricted  in  their  range,  as  they  do  not  pass  to  the  southward  of 
the  Abrolhos  region.  Just  to  the  east  of  the  Abrolhos  islands, 
between  these  islands  and  the  mainland,  and  thence  northward  to 
near  the  city  of  Bahia,  coral  reefs  ire  very  numerous,  often 
'fringing  the  shores,  but  more  commonly  growing  in  large  and 
irregular  patches  in  the  deeper  water.  From  Bahia  to  Maranh^ko 
coral  reefs  are  much  less  abundant,  being  confined  to  certain 
localities  near  the  shore.  The  Roccas,  between  Fernando  de 
Noronha  and  the  coast,  are,  however,  entirely  of  coral.  The 
Brazilian  coral  fauna  is  very  poor  in  species,  but,  as  far  as  it  goes, 
closely  re.scmbles  that  of  the  West  Indies,  many  of  its  species 
being  representatives  ones.  A  large  number  of  the  commoner 
West  Indian  genera,  such  as  Madrepora,  Maeandrina,  Diploria, 
etc.,  arc  wanting  to  Brazil. 
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Having  thus  briefly  defined  our  present  knowledge  of  Brazilian 
corals  and  coral  reefs,  let  us  proceed  to  study  them  more  in  detail, 
as  they  appear  to  one  traveling  through  the  regions  in  which 
they  are  contained. 

Rocky  shores,  although  usually  of  a  tame  character,  are  not 
uncommon  in  the  coral  region  of  Brazil,  and  they  afford  a  proper 
footing  for  the  grouth  of  corals,  both  as  scattered  masses  and  in 
the  form  of  reefs.  The  Bay  of  Bahia  has  quite  a  rich  coral 
fauna,  and  presenting  a  varied  shore  enables  us  to  study  well  the 
several  littoral  and  shallow  water  species.  As  we  enter  the  bay 
through  its  broad  mouth,  high  cliffs  of  gneiss  stand  up  before  us 
on  the  right,  but  they  soon  give  way  to  a  low,  and  often  nearly 
level  shore  of  Cretaceous  shales,  sandstones  and  conglomerates, 
which,  interspersed  with  beaches  of  sand,  border  almost  the  entire 
bay.  Long  stretches  of  rock  lie  under  the  influence  of  the  tides, 
being  entirely  covered  during  flood,  and  exposed  at  low  water. 
In  addition  to  these,  countless  ledges  exist  everywhere  off  the 
shore,  and  being  always  submerged  are  better  suited  for  coral  life. 

In  the  many  tide  pools  of  the  rocky  surfaces,  and  just  below 
the  level  of  low  tide,  live  in  abundance  two  of  the  most  common 
of  the  Brazilian  corals,  Siderastraa  stellata  and  Favia  gravida. 
These  two  species  arc  almost  always  associated  together,  and  they 
range  throughout  the  entire  coral  region  above  defined.  The  for- 
mer is,  however,  the  more  abundant,  and  attains  the  larger  size ; 
it  is  also  the  more  hardy  species,  and  at  low  tide  may  be  exposed 
to  a  burning  sun  for  an  hour  or  more  without  sustaining  injury. 
The  size  and  shape  of  these  coral  masses,  as  well  as  the  general 
structure  of  their  cells,  often  vary  greatly,  according  to  the  kind 
of  rock  on  which  they  grow. 

If  the  shore  be  formed  of  shales,  presenting  a  level  surface  but 
affording  only  an  insecure  attachment,  the  corallum  will  spread 
outwards  rather  than  upwards,  giving  rise  to  a  thin  flattened  mass 
which  may  be  over  a  foot  and  a  half  across  and  less  than  an  inch 
thick.  A  smooth  sandstone  surface  gives  a  firmer  foundation, 
and  permits,  as  it  were,  a  thicker  growth,  although  the  tendency 
is  still  toward  lateral  spreading.  Shores  of  gneiss  and  conglom- 
erate are,  however,  generally  rough  and  jagged,  pierced  with 
irregular  holes  and  beset  with  multitudes  of  rounded  or  angular 
projections.  On  such  a  surface  the  growth  of  flat  and  level  cor- 
aila  is  impossible ;  they  tend  to  rise  in  hemispherical  or  globular 
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masses,  conforming  more  or  less  in  size  and  shape  to  the  projec- 
tions from  which  they  spring.  This  law  of  variation  seems  to 
hold  good  for  the  entire  coast.  A  small  species  of  Porites  occurs 
at  times,  associated  with  the  two  species  above  named. 

A  little  deeper  down,  where  they  can  seldom,  if  ever,  be  uncov- 
ered by  even  the  lowest  tides,  come  in  other  and    more  showy 
corals.     Mussas  grow  profusely  at  many  localities,  seeming  to 
prefer  the  abrupt  outer  edges  of  the  submei^ed   rocks.     They 
belong  to  two  species,  one  with  separated  cells  not  now  living  in 
the  Bay  of  Bahia,  the  other  having  the  cells  closely  joined  nearly 
to  their  summits.     Occasionally  we  find  small  heads  of  Orbicella 
and  Acanthastra^a  in  similar  situations,  but  these  more  commonly 
inhabit  deeper. water.     The  same  may  also  be  said  of  Millepora, 
the  hydroid  coral,  of  which  there  are  two  common  and  one  rare 
species  on  the  Brazilian  coast ;  in  very  shallow  w^ater  it  is  stunted 
in  growth  and  usually  bears  only  short  branches.     Living  on  the 
under  sides  of  stones,  in  company  with  encrusting  bryozoans,  is 
a  very  small  Astrangian,  consisting  of  many  widely  separated 
cells  united  by  thin  creeping  stolons. 

An  Agaricia,  very  rare  in  the  Bay  of  Bahia  but  more  common 
elsewhere,  generally  grows  attached  to  some  other  coral,  as,  for 
instance,  to  the  dead  base  of  Mussa.  On  the  coast  of  Pemam- 
buco  there  is  also  a  small  Stylaster  attaching  itself  in  the  same 
way.  Pectinia  braziliensis  is  seldom  found  adhering  to  a  rocky 
surface,  but  is  very  abundant  at  times  in  sheltered  situations, 
partly  buried  in  the  mud.  There  remains  only  a  single  other 
Madreporian  coral  to  mention  here ;  it  is  the  Porites  solida,  which 
seems  to  live  nearly  everywhere  excepting  in  the  Bay  of  Bahia. 

This  closes  the  list,  with  one  or  two  exceptions  of  rare  species, 
of  the  shallow  water  Madreporian  corals  of  Brazil.  The  most  of 
the  species  enumerated  are  very  widely  distributed,  ranging  along 
the  entire  coast  north  of  Cape  Frio.  But  they  are  not  confined 
to  the  shore,  for  the  majority  also  occur  on  the  outer  reefs,  which 
are,  so  far  as  we  know,  entirely  built  up  of  a  few  of  these  same 
species.  From  depths  ranging  from  twenty-seven  to  forty  fath- 
oms were  procured  several  small  corals ;  but  these  forms  can,  at 
the  most,  play  only  a  very  insignificant  part  in  reef-building. 

Let  us  return,  however,  to  our  studies  in  the  bay.     Five  or  six 

species  of  Gorgonians  are  abundant  nearly  everywhere,  growing 

commonly  from  small  stones  and  dead  corals  imbedded  in  the 
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sandy  and  muddy  bottoms,  as  from  the  rocky  surfaces  which 
aflford  them  a  more  secure  foundation.  Two  or  three  additional 
forms  have  been  found  along  the  coast ;  but  the  soft  nature  of 
these  corals  does  not  permit  of  their  entering  into  the  structure  of 
a  reef,  excepting  as  their  minute  spicules  may  be  added  to  the  cal- 
careous sand  or  mud,  a  very  important  element  in  the  formation 
of  coral  reefs. 

We  pass  now  from  the  corals  proper  to  other  organisms,  that 
give  rise  to  quite  as  durable  a  substance  of  the  same  chemical 
composition.  These  are  among  animals  the  Serpulx  and  Barna- 
cles, and  among  plants  the  Nullipores.  They  grow  abundantly  on 
the  shore,  forming  encrusting  layers  or  thickened  masses ;  but  we 
have  treated  very  fully  of  these  forms  on  page  352  of  this  journal, 
in  connection  with  the  sandstone  reefs.  The  thin  encrusting 
nullipores,  with  nearly  smooth  or  slightly  mammillate  surface, 
which  cover  so  much  of  the  Pernambuco  reef,  inhabit  also  many 
of  the  rocky  shores,  but  are  more  abundant  over  several  of  the 
coral  reefs  that  have  reached  too  high  a  level  for  the  growth  of 
true  corals.  There  is  another  common  nullipore,  composed  of 
many  intermingling  and  closely  placed  branches,  which  project 
outwards  in  all  directions  as  numerous  digitations.  This  form 
grows  to  an  immense  size  at  times,  and  is  associated  with  the 
corals  in  reef-building.  A  coarsely  jointed  coralline  forms  large 
and  dense  clusters  on  the  coast  of  Pernambuco,  and  its  detached 
segments  sometimes  form  quite  a  thick  deposit,  especially  on  the 
surfaces  of  reefs. 

The  limestone-producing  fauna  and  flora  we  have  thus  hastily 
reviewed,  may  not  differ  in  their  essential  features  from  those  of 
all  the  other  coral  regions  in  the  world,  but  it  has  seemed  best  to 
treat  of  them  as  fully  as  we  have,  in  order  to  show  more  clearly 
how  few  are  the  species  of  Brazilian  corals,  particularly  those  that 
can  aid  materially  in  the  building  up  of  reefs.  Up  to  this  time 
but  thirteen  species  of  Madreporian  corals,  representing  ten 
genera,  have  been  found  on  or  about  the  Brazilian  reefs,  and  of 
these  only  three  or  four  ever  attain  to  any  considerable  size. 
Millepores  have  also  contributed  largely  to  the  coral  reefs. 

We  have  now  to  trace  the  gradual  variation  in  coral  growth  as 
we  proceed  outward  from  the  shore  toward  the  reef  grounds. 
Here  is  a  rocky  ledge,  reaching  to  within  about  a  fathom  of  the 
suriidUie  at  low  tide.     It  is  of  small  size,  only  a  dozen  feet  each 
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way,  but  it  affords  a  good  base  for  corals  to  grow  upon,  and  the 
ebbing  and  flooding  of  the  tides  produce  about  it  a  constant  cur- 
rent of  the  purest  sea  water.  No  locality  could  be  more  favor- 
able for  marine  life.  As  we  approach  in  our  canoe,  the  first 
objects  that  appear  are  the  millepores,  sending  upward  from  their 
shapeless  bases  the  most  irregular  and  fanciful  forms,  generally 
in  the  shape  of  broad  leaves  or  of  ramifying  branches  ending  in 
finger  points.  So  wild  and  luxuriant  is  their  growth  at  times  that 
they  partly  cover  up  and  obscure  the  lower-lying  heads  of  more 
solid  corals.  But  scattered  everywhere  between  them,  and  over 
the  edges  of  the  ledge,  are  huge  heads  of  Orbicella,  Acanthas- 
traea  and  Siderastraea,  while  Mussas  and  Pontes  also  occur. 
Other  of  the  shore  corals  are  there  too,  but  from  their  small  size 
escape  our  notice  in  this  hasty  examination.  We  see  only  those 
larger  forms  that  stand  prominently  forward,  and  thus  proclaim 
their  great  importance  in  the  building  of  durable  structures  that 
may  last  for  all  eternity. 

This  little  group  of  corals,  surmounting  the  rocky  ledge,  forms 
a  miniature  reef;  it  has  only  to  build  upward  as  far  as  the  water 
will  allow,  and  fill  in  the  open  spaces  either  with  additional 
growths  or  with  hardened  coral  sands  to  possess  a  true  reef  struc- 
ture. Now  prolong  the  ledge  with  its  living  top;  let  it  stretch 
away  for  several  miles  and  be  broadened  out  to  as  many  yards, 
and  we  have  a  reef  such  as  occurs  at  times  on  the  Brazilian  coast 
Unless  the  coast  is  sinking  the  reef  soon  attains  its  height  and 
ceases  to  grow  on  top,  but  it  may  still  continue  to  increase  in 
width.  Several  of  the  Brazilian  reefs  are  exactly  of  this  charac- 
ter, having  very  little  height,  but  from  the  surface  looking  like 
very  massive  structures.  A  broad  area,  presenting  favorable  con- 
ditions for  growth,  sometimes  results  in  the  formation  of  a  wide 
and  irregular  coral  bank,  but  such  are  not  common  near  the 
shore. 

We  might  now  enter  into  a  discussion  of  the  many  fringing 
and  other  reefs  that  lie  along  the  coast ;  but  they  are  all  more  or 
less  repetitions  of  one  another,  are  formed  in  similar  ways,  and 
composed  of  the  same  corals  we  have  been  describing.  They  are 
very  many  in  number,  occurring  in  all  favorable  localities,  espe- 
cially  on  the  coast  of  Bahia,  south  of  the  capital.  There  is  one 
reef,  however,  that  derives  a  special  interest  from  the  accurate 
view  of  it  we  are  able  to  give,  and  having  been  partially  raised 
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above  the  water  its  growth  is  nearly  finished,  so  we  can  trace  its 
entire  history  from  the  beginning  to  the  close. 

The  long  island  of  Itaparica,  often  called  the  garden  of  Bahia, 
fills  up  almost  the  entire  south-western  quarter  of  the  large  Riy 
of  Bahia,  and  contracts  its  entrance  to  a  width  of  about  five  miles. 
Its  outer  coast,  running  obliquely,  faces  for  the  most  part  the  open 
sea,  and  is  at  the  mercy  of  its  boisterous  waves.  Skirting  the 
central  portion  of  this  coast  for  a  distance  of  nearly  nine  miles, 
is  a  slightly  elevated  coral  reef,  long  since  abandoned  by  true 
living  corals  and  given  over  to  another  class  of  workers,  who  arc 
putting  on  the  finishing  touches  and  coating  it  with  a  hard  and 
durable  substance.    * 

This  reef  begins  directly  opposite  the  city  of  Bahia,  in  front  of 
a  little  rocky  point  named  Jaburii,  and  stretches  away  southward, 
in  the  general  trend  of  the  shore,  enclosing  behind  it  a  narrow 
and  shallow  channel  which,  at  the  most,  is  scarcely  one-fourth  of 
a  mile  in  breadth,  and  generally  less.  It  is  most  perfect  toward 
the  northern  end,  and  has,  at  irregular  intervals,  numerous  breaks 
or  openings  which  admit  the  smaller  boats  that  ply  along  the 
shore.  Approaching  close  to  Pena,  another  rocky  point  about 
three  miles  from  Jaburu,  it  ends  abruptly;  but  commencing  again 
just  to  the  south,  it  runs  onward  to  the  Ponte  da  Cruz,  terminating 
for  good  on  the  rocky  shore.  The  study  of  the  geology  of  the 
island  has  shown  that  the  reef  follows  the  submerged,  outcropping 
edges  of  a  series  of  heavy  beds  of  sandstone,  which,  at  times, 
bring  up  on  the  shore  in  the  form  of  rocky  points.  On  this  solid 
base  the  reef  appears  to  have  been  built,  and  where,  finally,  at 
the  south,  the  sandstone  leaves  the  sea  and  lies  upon  the  beach, 
the  coral  reef  ceases  to  exist. 

The  reef  is  slightly  zigzag  in  its  course,  and  both  edges  are 
very  jagged,  deeply  indented  and  bordered  by  projecting  or  out- 
lying masses ;  but  so  irregular  is  every  part  that  it  would  be  quite 
useless  for  us  to  try  and  describe  it  accurately.  At  the  northern 
end  it  is  generally  elevated  on  the  outer  side  and  low  and  level 
on  the. inner.  The  higher  portion  varies  greativ  in  width  and 
height,  and  is  never  flattened  on  top  ;  it  rises  rapidly,  often 
abruptly,  from  the  water,  but  descends  more  gradually  on  the 
inner  side  to  a  level  of  about  one  foot  above  ordinary  low  tide. 
From  here  there  extends  inward  a  very  flat  surface,  which  is  gen- 
erally quite  broad  but  may  narrow  down  or  even  nearly  disappear. 
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Almost  everywhere  along  the  inner  edge,  but  more  commonly  at 
the  ends  of  the  reef  and  about  the  openings  through  it,  we  find 
many  outlying  masses  which  are  often  partly  continuous  with  the 
low,  inner  surface,  but  more  frequently  quite  detached.  They 
attain  all  heights  up  to  that  of  the  lower  surface,  but  never  reach 
above  it ;  the  average  depth  of  water  around  them  is  between 
three  and  four  feet  The  outliers  on  the  outside  of  the  reef  are 
merely  low,  ragged,  angular  projections  from  the  reef  itself,  and 
are  never  much  exposed,  even  at  low  tide. 

Between  the  two  divisions  of  the  reef,  the  elevated  outer  f)or- 
tion  and  the  flat  inner  one,  there  is  the  most  marked  contrast. 
While  the  latter  has  been  completely  smoothed  and  rounded  off, 
so  that  scarcely  any  angles  remain  upon  it,  the  former  retains  all 
the  possible  roughness  that  could  be  brought  together  on  so  nar- 
row an  area.  The  entire  raised  mass  of  rock  is  full  of  holes  of 
every  imaginable  size  and  shape,  the  margins  of  which  are  always 
acutely  angulated.  Every  little  surface  that  is  not  pointed  in 
itself  is  surmounted  by  a  large  and  strong  barnacle  with  sharply- 
edged  valves,  and  large  clusters  of  digitate  projections  stand  up 
at  frequent  intervals.  This  combination  of  surface  is  a  very  unin- 
viting one  to  look  upon,  but  it  is  far  less  pleasant  to  climb  over 
it  or  walk  along  its  upper  part.  The  outer  slope  is  by  far  the 
most  irregular,  as  the  waves,  aided  by  an  army  of  sea-urchins, 
have  broken  into  it  and  hollowed  out  thousands  of  ragged  holes, 
which,  lying  concealed  beneath  theseawecds,  might  lead  to  many 
accidents  were  the  reef  more  frequented. 

The  outer  portion  of  the  reef  is  of  a  dark  and  rather  rich 
brown  color  when  wet  by  the  waves,  but  nevertheless  has  quite  a 
dead  appearance.  Examining  carefully  this  brown  rock,  it  is  seen 
to  consist  generally  of  an  accumulation  of  verj*^  small  worm  tubes, 
closely  packed  together  and  forming  a  ver>'  hard  mass.  The  sur- 
face of  the  low  inner  level  is  of  a  much  lighter  color,  a  rather 
faded  brown,  and  looks  even  more  lifeless  than  the  part  we  have 
been  describing;  no  barnacles  or  other  large  animals  grow 
upon  it.  f\ 

What  forms  of  life  occur  about  the  reef?  On  the  outer  side, 
reaching  to  a  height  of  a  foot  or  slightly  more  above  ordinar>'' 
low  tide,  is  a  luxuriant  growth  of  seaweeds.  Over  the  same  zone, 
but  not  so  apparent,  spread  encrusting  nullipores,  which,  though 
resembling  lichens  in  form,  are  so  highly  charged  with  lime  as  to 
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produce  a  hard  coral-like  substance.  This  is  one  of  the  most 
important  organisms  living  on  the  reef  at  present,  and  while  aid- 
ing to  protect  it  from  wear  is  also  building  it  up.  The  barnacles 
and  worm  tubes  of  the  upper  portion  we  have  already  referred 
to,  and  we  have  also  stated  that  over  the  inner  surface  there 
seems  to  be  nothing  alive.  As  we  enter  the  many  open  pools 
and  passage  ways  of  the  inner  margin  there  is  scarcely  more  to 
be  seen.  Only  here  and  there  does  a  small  mass  of  coral  grow, 
usually  a  Siderastraea  or  a  Favia.  Seaweeds  and  delicate  tufted 
hydroids  and  bryozoans  hang  from  the  sides  of  the  pools,  and  a 
few  shell-fish  and  star-fish  lie  on  the  sandy  bottom.  Small,  bril- 
liantly-colored fish  dart  hither  and  thither,  but  the  life  is  not  what 
we  are  taught  to  expect  about  a  coral  reef 

The  features  we  have  so  far  been  giving  are  those  of  the 
northern  section  of  the  reef  Going  southward  a  short  distance, 
the  elevated  outer  mass  gradually  diminishes  in  size,  until  it  is 
reduced  to  a  slightly  raised  border  along  the  seaward  margin  of 
a  broad  and  flat  reef  Still  farther  south  the  entire  lower  surface, 
without  the  raised  margin,  seems  lifted  bodily  upwards  to  form  a 
high  massive  wall,  like  that  of  an  immense  fort,  flat  above  and 
perfectly  square  at  the  sides. 

Between  the  points  of  Pena  and  Cruz  we  find  a  varied  struc- 
ture, generally,  however,  only  a  repetition  of  the  forms  already 
described.  The  reef  is  often  two  or  three  times  as  broad  as  at 
Jaburu,  but  near  its  southern  end  it  becomes  very  irregular  and 
much  broken  up,  existing  as  a  line  of  detached  reef  masses.  The 
passage  ways  through  the  reef  are  sometimes  mere  simple  breaks, 
cut  as  squarely  and  neatly  as  though  the  work  of  man ;  at  other 
times,  however,  the  edges  of  the  reef  bordering  them  are  carried 
obliquely  inwards  some  distance  toward  the  beach,  enclosing  a 
narrow  entrance  channel.  These  inner  prolongations,  although 
generally  low  and  level,  have  the  same  structure  as  the  main  reef. 

Within  the  reef  the  water  is  always  shallow ;  frequently  the 
bottom  lies  so  high  as  to  be  quite  exposed  at  low  tide,  and  it  is 
covered  nearly  everywhere  by  a  thick  deposit  of  coral  fragments, 
cemented  together  by  carbonate  of  lime.  The  corals  are  not  in 
place  but  lie  heaped  together  in  every  conceivable  way,  as  though 
they  had  been  violently  broken  from  the  reef  at  some  former 
time  and  thrown  inside  by  the  waves.  All  the  commoner  forms 
are  there,  Millepora,  Siderastraea,  Orbicella  and  Mussa  being  the 
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most  conspicuous,  and  they  are  sometimes  nearly  perfect,  but 
most  often  broken  into  irregular  masses,  large  and  small.  The 
majority  are  also  coated  over  with  a  thin  nuUipore  crust,  as 
though  they  had  been  dead  a  long  time  before  they  were  swept 
from  their  proper  dwelling  places.  This  coral  deposit  has  con- 
siderable thickness  near  the  middle  of  the  channel  and  thins  out 
gradually  toward  the  beach. 

The  extreme  southern  end  of  the  reef  is  very  low,  and  near  to 
the  beach.  It  breaks  down  abruptly  on  the  outer  side,  but  on  the 
inner  is  bordered  by  a  thick,  consolidated  layer,  which  reaches  so 
nearly  its  own  level  that  it  is  often  difficult  to  make  out  the 
dividing  line  between  the  two.  A  close  examination,  however, 
discloses  the  upright  corals  in  the  one  and  the  prostrate  fragments 
in  the  other. 

A  great  difficulty  stands  in  the  way  of  our  determining  the 
intimate  structure  of  this  nearly  extinct  reef,  whose  outward 
appearance  and  surroundings  we  have  so  fully  discussed.  It  has 
evidently  not  been  formed  entirely  by  those  agents  at  present 
occupying  its  upper  and  outer  surfaces  ;  but  the  remains  of  the 
real  builders,  wha:ever  they  were,  are  now  entirely  covered  up 
and  hidden  from  view,  excepting  at  the  one  point  at  the  ^outhern 
end  just  mentioned.  We  must  resort  to  artificial  sections,  no 
easy  undertaking  in  a  coral  reef 

Breaking  with  hammer  and  chisel  into  the  higher  part  of  the 
reef,  we  obtain  specimens  of  a  very  hard,  compact  limestone, 
partly  of  a  nearly  homogeneous  structure,  partly  marked  by 
straight  or  wavy  lines  of  lighter  and  darker  coloring ;  these  two 
kinds  of  structure  are  intermingled  with  one  another  without 
order,  sometimes  one,  sometimes  the  other  predominating.  The 
former  has  resulted  from  the  masses  of  serpula  tubes — by  the  com- 
plete filling  in  of  their  winding  cavities  and  the  spaces  between 
them  by  carbonate  of  lime,  until  no  trace  of  the  original  structure 
remains.  The  latter  is  due  to  the  growth  of  incrusting  nullipores, 
one  thin  layer  upon  another,  until  quite  a  thickness  of  rock  has 
been  the  result. 

It  is  evident  that  serpulae  and  nullipores  were  at  one  time  liv- 
ing together  over  the  surface  of  the  reef,  and  by  their  combined 
action  has  been  formed  most,  if  not  all,  of  its  outer  raised  por- 
tion, which  is  sometimes  over  four  feet  high  and  twenty-five  feet 
across.    The  barnacles  are  generally  broken  from  the  reef  when 
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djad,  but  are  sometimes  overgrown  by  worm  tubes  and  thus 
become  imbedded. 

Here  and  there,  the  slaves  in  procuring  limestone,  have  quar- 
ried into  the  low  inner  part  of  the  reef,  and  even  into  the  high 
wall-like  portion.  Good  sections  for  study  are  thus  formed,  and 
they  tell  us  of  what  the  reef  consists.  Many  large  heads  of 
Orbicella,  Acanthastraea  and  Siderastraea  stand  there  exposed  in 
their  original  positions,  and  when  cut  through  show  their  struc- 
ture to  be  as  open  and  perfect  as  though  they  were  still  living. 
With  them  are  many  large  millepores  and  nullipores,  and  all  the  in- 
tervening spaces  are  filled  in  with  a  compact  calcareous  substance. 

Our  structure  began  as  a  true  coral  reef,  stretching  along  the 
submerged  rocky  ledge.  The  water  was  very  shallow,  however, 
and  the  reef  soon  reached  a  level  above  which  its  corals  could 
not  live.  Over  them  nullipores  began  to  grow,  but  probably 
while  the  reef  was  being  raised  by  other  causes  than  those  of 
growth,  large  numbers  of  these  dead  and  partly  entombed  corals 
were  swept  inward  by  the  waves.  Nullipores  continued  to  thrive 
and  serpulae  came  in  to  aid  them,  but  with  these  forms  we  are 
already  familiar. 

Under  certain  conditions  corals  begin  to  grow  in  scattered 
patches  over  the  sea  bottom,  and  build  up  columnar  masses  which 
may  eventually  reach  the  surface.  These  columns  vary  in  diam- 
eter from  two  or  three  feet  up  to  several  yards ;  they  are  very 
irregular  on  top,  and  covered  with  living  corals.  Such  structures 
frequently  occur  near  the  shore,  generally  along  the  margin  of  a 
fringing  reef;  but  their  true  habitats — where  they  are  best  devel- 
oped— are  in  the  deeper  waters  of  the  Abrolhos  region,  and 
between  there  and  the  city  of  Bahia.  They  have  also  been 
recorded  from  Florida  and  other  parts  of  the  world,  but  on  the 
Brazilian  coast  they  are  a  much  more  prominent  feature,  com- 
posing nearly  all  the  larger  reef  patches. 

As  one  of  these  coral  pillars  approaches  the  surface  of  the  sea, 
the  tendency  to  upward  growth  is  necessarily  destroyed,  and  the 
corals  living  only  at  the  sides  build  out  a  rim  about  it  A  mush- 
room or  umbrella-shaped  structure,  called  by  the  Brazilians 
cliapeirdes^  or  big  hats,  is  thus  produced.  If  many  such  chapei- 
rOes  occur  near  together,  their  ever  enlarging  rims  finally  meet, 
resulting  in  the  formation  of  a  connected  reef  surface,  supported 
by  many  upright  pillars  underneath. 

PiOf  Hartt,  in  his  "  Geology  of  Brazil,"  already  quoted,  has 
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vciy  fully  described  the  various  Brazilian  reefs  formed  by  chapei- 
rOes,  and  there  is  little  new  to  add ;  but  we  will  take  a  hasty 
glance  at  them  in  order  to  complete  our  sketch.  The  Abrolhos 
islands  lie  some  forty  miles  from  the  coast,  near  the  middle  of  the 
submerged  continental  plateau,  in  about  latitude  18^  south.  Sur- 
rounding them  is  a  very  extended  area  of  constantly  warm  and 
pure  water,  everywhere  less  than  a  hundred  feet  deep.  Just  to 
the  eastward  of  these  islands  is  a  region,  nine  or  ten  miles  long 
and  about  four  broad,  over  which  the  pillar-shaped  structures  are 
thickly  scattered,  forming  the  well-known  Parcel  dos  Abroilios, 
The  chapeirOes  occur  here  of  all  heights  and  sizes,  but  never 
reach  the  surface,  or  coalesce  to  form  a  continuous  reef 

To  the  north-west  of  the  Abrolhos,  and  reaching  much  nearer 
to  the  mainland,  is  the  largest  reef  region  of  the  Brazilian  coast, 
called  the  Parcel  dos  Paredes,  or  Sftoal  of  tlu  Walls.  It  is  irregu- 
lar in  outline,  being  about  seventeen  miles  long  from  north  to 
south,  by  about  nine  miles  broad  in  the  widest  place.  Within 
this  area  are  extensive  connected  rec&,  as  well  as  multitudes  of 
scattered  chapeirOes.  The  northern  part  of  the  Parcel  forms  one 
immense  reef,  reaching  slightly  above  the  level  of  low  tide  and 
formed  by  the  growth  of  large  coral  patches  and  by  the  coales- 
cing and  filling  in  of  chapeirOes.  This  latter  feature  in  reef 
building  has  been  noticed  only  on  the  coast  of  Brazil.  The  edges 
of  the  reef  are  very  irregular,  but  the  upper  surface,  laid  bare  at 
low  tide,  is  of  quite  uniform  height,  although  marked  by  many 
scattered  shallow  pools.  Running  along  the  margin  of  this  level 
portion,  and  separating  it  from  that  which  is  constantly  submerged, 
is  a  slightly  raised  border,  a  foot  or  less  in  height,  formed  by  the 
growth  of  nullipores,  serpula  tubes  and  barnacles.  At  low  water 
the  waves  beat  against  this  hard  rim,  which  thus  helps  to  protect 
the  upper  part  of  the  reef  from  wear.  The  submerged  border  of 
the  reef  dips  gently  for  a  certain  distance,  and  then  breaks  down 
abruptly  to  a  depth  of  three  to  ten  feet,  meeting  a  bottom  of  soft, 
bluish,  calcareous  mud  which  slopes  rapidly  away,  soon  attain- 
ing a  depth  of  seventy  to  eighty  feet  ChapeirOes  surround  much 
of  this  large  reef,  and  extending  off  southward  from  it,  form  two 
other  reefs,  the  Recife  de  Leste  and  Recife  da  Pedra  Grande,  com- 
prising the  rest  of  the  Parcel. 

Several  other  reef  patches,  resulting  from  the  growth  of  cha- 
peirOes, occur  between  the  Abrolhos  islands  and  the  mainland, 
and  also  farther  north  along  the  coast  of  Bahia. 
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THE  FORMATION  OF  CAPE  COD. 

BY  WARREN  UPHAM. 

[^Continued from  August  Number!] 

ON  Cape  Cod,  as  on  Long  Island,  Martha's  Vineyard  and  Nan- 
tucket, we  find,  south  of  the  h'ne  of  morainic  hills,  an  area  of 
modified  drift  in  extensive  plains  which  slope  very  gently  south- 
ward. These  are  fully  ten  miles  wide  from  north  to  south  in 
Sandwich,  Falmouth  and  Mashpee,  and  thence  to  the  east  they 
have  an  average  width  of  five  miles.  From  the  south-west  limit 
of  this  area  at  Falmouth  village,  the  traveler  who  follows  the 
road  along  the  south  side  of  the  cape  through  Waquoit,  Cotuit, 
Hyannis  and  the  south  villages  of  Yarmouth,  Dennis  and  Har- 
wich, sees  only  level  plains  twenty-five  to  forty  feet  above  the  sea, 
with  occasional  hollows  and  valleys,  most  of  which  are  occupied 
by  ponds  and  brooks.  No  boulders  are  seen  in  this  distance  of 
more  than  thirty  miles.  They  occur,  however,  in  the  small  hills 
west  of  Hyannis  harbor,  the  highest  of  which  is  eighty-one  feet 
above  the  sea,  and  in  lower  mounds  and  ridges  two  and  a  half 
miles  south-east  at  Point  Gammon.  Shoals  of  boulders,  known 
as  Collier's  Ledge  and  the  Bishop  and  Clerks,  lie  three  miles  off 
shore  opposite  to  these  points.  Chatham  and  Orleans,  at  the  east 
end  of  this  area,  are  also  modified  drift,  but  its  surface  is  very 
irregularly  moulded  into  hills,  ridges  and  enclosed  hollows,  the 
highest  elevations  being  about  one  hundred  and  twenty-five  feet 
above  the  sea.  The  north  edge  of  this  area,  next  to  the  terminal 
moraine,  consists  of  more  elevated  plateaus,  fifty  or  seventy-five 
to  two-hundred  feet  in  height.  From  this  line  there  is  a  con- 
tinuous slope  southward,  scarcely  perceptible  but  declining  in  the 
five  to  ten  miles  of  its  extent  to  within  twenty-five  to  forty  feet 
above  the  sea.  This  north  portion  of  the  plains  is  marked  by 
frequent  hollows  of  large  extent,  which  contain  ponds  fifty  to  one 
hundred  feet  below  the  general  surface. 

A  fine  idea  of  the  slope  of  this  deposit  of  modified  drift  is 
obtained  in  a  journey  from  Sandwich  to  Greenville,  Ashunet  pond 
and  Falmouth.  The  ascent  of  two  hundred  feet  or  more  from 
sea-level  to  the  highest  point  of  the  road  is  accomplished  in  two 
miles,  bringing  us  to  a  point  on  the  road  where  Bourne's  hill,  the 
highest  on  Cape  Cod,  is  within  a  half  mile  to  the  east,  while  close 
at  the  west  is  the  Great  Hollow,  about  one  hundred  feet  deep  and 
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perhaps  a  half  mile  wide,  and  twice  as  long  from  north  to  south. 
This  is  enclosed  on  all  sides  by  the  hills  and  high  plains,  but 
contains  no  water,  showing  that  the  plane  of  saturation  is  very 
deep  ;  while  copious  spiings  at  the  north  foot  of  the  hills  indicate 
that  it  falls  in  that  direction.  Without  descending  more  than 
twenty  feet  below  its  highest  point,  the  road  next  enters  uf)on  a 
plain  of  gravel  and  sand,  and  thence  extends  seven  miles  before 
crossing  the  first  hollow,  which  is  at  Ashunet  pond.  Beyond  this 
point  it  crosses  numerous  depressions  that  are  or  have  been 
water  courses ;  but  there  is  no  break  in  the  continuity  of  the 
plains,  which  in  about  twelve  miles  descend  by  a  gradual  slope 
from  the  height  of  two  hundred  feet  to  sea-level. 

These  plains  of  Cape  Cod  are  further  like  those  of  Long  Island, 
Martha's  Vineyard  and  Nantucket  in  being  indented  by  narrow 
arms  of  the  sea,  which  reach  one  to  two  miles  inland,  filling  the 
lower  end  of  long  depressions  that  continue  across  the  plains 
to  the  north,  being  either  dry  or  occupied  by  small  streams.^  The 
plains  and  valleys  which  thus  generally  border  the  terminal  mo- 
raines on  their  south  side  appear  to  have  been  formed  by  the  same 
floods  which  deposited  the  large  amounts  of  modified  drift  along 
the  edge  of  the  ice-sheet.  Much  of  their  finer  gravel  and  sand 
was  carried  forward  by  the  descending  currents,  and  spread  in 
these  gently  sloping  plains,  while  the  valleys  of  drainage  seem  to 
have  been  made  by  the  same  waters  at  their  lower  stages. 

The  continuation  of  these  valleys  below  our  present  sea-level 
calls  up  one  of  the  most  complex  but  at  the  same  time  most 
important  and  interesting  questions  connected  with  glacial  geol- 
ogy. This  feature  shows  plainly  that  when  these  valleys  were 
formed  the  sea  did  not  reach  so  high  upon  the  land  as  now  ;  and 
if  we  extend  our  inquiries  we  find  that  everywhere  around  the 
world  the  glacial  period  was  marked  by  most  extraordinary 
changes  in  the  relative  heights  of  land  and  sea.  These  remark- 
able oscillations,  which  had  one  extreme  at  the  equator  and  the 
other  at  the  poles,  appear  to  have  been  changes  in  the  level  of  the 
ocean.  It  seems  not  unlikely  that  an  eighth  part  of  the  earth's 
surface  had  become  covered  with  ice,  and  if  we  consider  a  slope 
of  one-half  a  degree  to  be  needed  to  give  it  motion,  an  estimate 
of  four  miles  for  its  average  depth  does  not  seem  to  be  too  great 

'  These  valleys  on  Long  Island  have  been  described  by  Mr.  Elias  Lewis,  Jr.,  in 
American  Journal  of  Science  and  Arts,  3d  series.  Vol.  XIII,  pp.  142-146  an    215. 
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The  removal  of  the  water  thus  taken  from  the  sea  and  stored  up 
in  accumulations  of  ice  would  lower  the  surface  of  the  ocean 
more  than  a  half  mile.  At  the  same  time  this  vast  accumulation 
of  ice  in  high  latitudes  must  draw  the  sea  by  gravitation  away 
from  the  equator  toward  the  poles.  This  cause  appears  to  have 
retained  the  sea-level  at  about  its  present  height  near  the  lower 
limit  of  the  ice- sheet,  while  in  arctic  regions  it  rose  much  higher 
than  now.  Marine  shells  in  the  modified  drift  show  that  the  sea 
thu?  stood  fifty  to  two  hundred  feet  above  its  present  height  on 
the  coast  of  New  Hampshire  and  Maine;  five  hundred  feet  in  the 
valley  of  the  St.  Lawrence,  and  one  thousand  to  two  thousand  feet 
higher  than  now  along  the  west  coast  of  Greenland.  Everywhere 
in  high  latitudes,  both  in  the  northern  and  southern  hemispheres, 
we  have  proof  of  such  a  submergence  of  the  land  when  the  drift 
was  accumulated,  increasing  in  amount  the  nearer  we  go  to  the 
poles.  On  the  other  hand,  the  coral  islands  of  the  tropics  arc 
witnesses  of  the  depression  of  the  sea  in  this  period,  amounting 
to  three  thousand  feet,  or  perhaps  more,  at  the  equator,  while 
different  evidence  shows  that  at  the  mouths  of  the  Mississippi, 
Ganges  and  Po  rivers  it  was  at  least  four  hundred  feet  lower  than 
now.  If  we  reflect  upon  these  widespread  changes  of  sea-level 
that  marked  the  glacial  period,  occurring  only  where  they  would 
be  produced  by  taking  water  from  the  sea  to  form  ice-sheets  and 
by  gravitation  through  their  influence,  and  if  we  compare  these 
recent  simultaneous  changes  with  the  general  stability  of  the  con- 
tinents, we  seem  compelled  to  attribute  them  to  movements  of  the 
sea  rather  than  of  the  land. 

Because  of  the  attraction  of  accumulations  of  ice  that  still 
remain  about  the  poles,  where  probably  little  or  none  existed  in 
Tertiary  times  and  at  the  epoch  immediately  preceding  the  glacial 
period,  the  sea  along  the  eastern  coast  of  the  United    States 
appears  to  be  lower  now  than  during  those  periods,  uncovering 
the  Tertiary  border  of  the  Southern  States  and  leaving  pre-glacial 
deposits  with  marine  shells,  apparently  Post-pliocene,  fifty  to  two 
hundred  feet  above  our  present  sea-level,  under  the  terminal 
moraine  and  modified  drift  of  Long  Island.    The  entirely  unstrati- 
fied  character  which  marks  many  portions  of  the  terminal  deposits 
of  the  ice-sheet,  reaching  quite  to  the  sea-shore,  and  the  still 
lower  extension  of  the  channels  which  appear  to  have  been  cut 
by  the  floods  formed  at  its  melting,  indicate  that  at  the  south 


l87S^]  7X/  FarmadoH  of  Cape  Cod.  555 

coast  of  New  England  the  sea  was  depressed  in  the  glacial  period 
below  its  present  height.  The  submarine  channel  of  Hudson 
river  shows  that  after  this  time  it  sank  five  or  six  hundred  feet 
lower  than  now,  apparently  because  the  south  part  of  the  glacial 
sheet  had  been  melted,  greatly  diminishing  its  attractive  force  at 
this  latitude.  NVith  the  more  complete  departure  of  the  ice  the 
sea-level  has  been  restored  to  approximately  the  same  condition 
as  before  the  glacial  period,  being  still  rising  on  the  eastern  coast 
of  the  United  States  at  the  rate  of  about  a  foot,  or  less,  in  a  hun- 
dred years. 

The  channels  which  we  have  described  as  occurring  on  the 
plains  that  slope  southward  from  the  series  of  hills,  are  best 
shown  on  Cape  Cod,  in  Falmouth  and  eastward  to  Cotuit  harbor, 
which  is  the  region  directly  south  from  the  angle  of  the  terminal 
moraine  and  from  its  highest  hills,  which  in  this  portion  of  its 
course  are  composed  mainly  of  modified  drift ;  in  other  words, 
they  occur  most  abundantly  where  the  drainage  from  the  melting 
ice-sheet  must  have  been  greatest,  including  all  the  floods  poured 
down  from  the  ice-fields  along  the  line  between  Falmouth  village 
and  North  Sandwich,  those  that  converged  toward  the  angle  of 
the  ice-margin,  and  those  which  brought  down  its  vast  frontal 
hills  of  gravel  and  sand  along  several  miles  eastwanl.  Some  of 
the  hollows  containing  ponds,  which  are  found  frequently  on  these 
plains,  may  have  been  left  uhfilled  because  masses  of  ice  remained 
there  while  gravel  and  sand  were  rapidly  deposited  about  them  ; 
but  probably  in  most  cases  they  are  due  to  unequal  deposition, 
though  with  unobstructed  drainage. 

North  and  north-north-west  from  the  angle  of  the  moraine,  a 
most  irregular  belt  of  kame-like  modified  drift  in  ridges,  hills,  pla- 
teaus and  hollows  of  every  shape,  but  generally  with  a  north -to- 
south  trend,  reaches  to  Kingston,  a  distance  of  nearly  twenty  miles. 
These  deposits  are  finely  seen  along  the  road  from  North  Sand- 
wich by  Great  and  Little  Herring,  Bloody  and  Long  ponds.  The 
elevations  are  fifty  to  one  hundred  feet  above  the  depressions,  and 
one  hundred  to  two  hundred  feet  above  the  sea.  The  material  is 
obliquely  bedded  sand  and  coarse  gravel,  with  pebbles  up  to  one 
foot  in  diameter.  Boulders  are  rare  or  entirely  wanting  for  some 
eight  miles,  till  we  reach  Pine  and  Manomet  hills,  already  described, 
which  seem  to  constitute  a  medial  moraine  of  coarsely  rocky 
unmodified  drift,  accumulated  by  ice-currents  without  the  agency 
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of  running  water.  The  descending  slopes  and  consequently  the 
currents  of  the  ice  on  the  east  and  on  the  west  appear  to  have 
met  here ;  and  when  the  period  of  melting  came,  it  was  along 
this  belt,  extending  from  North  Sandwich  to  Kingston,  that  the 
largest  and  most  heavily  loaded  rivers  flowed  down  from  the 
departing  ice-fields.  A  great  part  of  their  deposits  of  gravel  and 
sand  appear  to  have  been  laid  down  in  channels  and  upon  open 
areas  which  still  remained  walled  by  ice,  but  when  this  disappeared 
they  remained  in  kames  or  ridges,  hills  and  plateaus,  with  many 
enclosed  hollows.  Telegraph  hill,  about  two  hundred  and  sevent}** 
five  feet  in  height  above  the  sea,  and  others  seventy-five  to  one 
hundred  feet  lower,  lying  within  two  or  three  miles  west  from  the 
south  end  of  the  Pine  hills,  are  probably  mostly  modified  drift, 
though  overspread  with  frequent  boulders  up  to  ten  feet  in  diam- 
eter. These  are  short  parallel  ridges,  with  a  north-to- south  trend, 
separated  by  hollows  fifty  to  seventy-five  feet  below  the  crests. 
About  Plymouth  village  the  modified  drift  forms  kame-like  hil- 
locks and  small  plains,  which  are  separated  by  very  irregular 
hollows  and  valleys.  The  tops  of  these  deposits  have  a  nearly 
uniform  height,  which  varies  from  one  hundred  to  one  hundred 
and  twenty-five  feet  above  the  sea.  Two  miles  to  the  west  is  an 
irregular  series  of  hills,  resembling  a  terminal  moraine,  which 
reaches  some  three  miles  westward,  varying  in  height  from  one 
hundred  and  seventy-five  or  two  hundred  feet  to  three  hundred 
and  thirteen  feet  at  Monk's  hill,  in  Kingston.  Most  of  these 
appear  to  be  unstratified  boulder-drift,  but  the  top  and  north  side 
of  Monk's  hill  are  waterworn  gravel  and  sand  with  only  few 
boulders. 

In  the  west  part  of  Plymouth  level  plateaus  and  plains  of  modi- 
fied drift  prevail,  broken  by  frequent  hollows  of  small  area  with 
steep  sides,  containing  ponds.  These  are  so  numerous  that  this 
township  is  said  to  have  a  pond  for  each  day  in  the  year.  To  the 
west  and  north  the  greater  part  of  Plymouth  county  consists  of 
similar  nearly  level  or  moderately  undulating  deposits  of  modified 
drift  fifty  to  one  hundred  and  fifty  feet  above  the  sea.  These  beds 
of  sand  and  gravel  cover  the  townships  of  Wareham,  Carver,  Mid* 
dieborough,  Plympton,  Halifax,  Duxbury,  Pembroke,  Hanson, 
Hanover,  the  west  part  of  South  Scituate  and  much  of  Hingham, 
reaching  continuously  from  the  angle  of  the  terminal  moraine  of 
Cape  Cod  more  than  thirty-five  miles  north-north-westward  to  the 
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south  shore  of  Massachusetts  bay.  None  of  the  streams  of  this 
region  can  be  supposed  to  have  aided  in  the  accumulation  of 
these  materials,  instead  of  which  they  are  evidently  carrying 
away  small  portions  as  they  gradually  deepen  and  extend  their 
channels.  The  origin  of  these  plains  seems  to  be  due,  like  the 
kames  of  Plymouth,  to  floods  and  detritus  supplied  by  the  melt- 
ing ice-sheet  which  sloped  from  both  sides  toward  this  area.  The 
deposits  made  in  the  lower  part  of  the  channels  of  these  glacial 
rivers,  between  walls  of  ice,  remain  as  kames,  or  ridges  and  hills, 
composed  mainly  of  coarse  gravel,  while  the  portion  carried  for- 
ward and  spread  beyond  the  retreating  ice-margin  forms  the 
nearly  level  plains. 

The  only  fossils  found  upon  this  area  are  within  about  a  mile 
south-west  from  South  Marshfield,  and  were  encountered  many 
years  ago  in  digging  wells  at  the  houses  of  Messrs.  Kent, 
Chandler,  Wadsworth  and  Sprague,  which  succeed  each  other 
along  a  distance  of  one-third  of  a  mile,  the  last  being  in  the  edge 
of  Duxbury.  All  these  wells  showed  a  surface  of  modified  drift 
ten  to  twenty  feet  deep,  enclosing  occasional  boulders,  underlain 
by  a  hard  ferruginous  stratum,  six  in||hes  to  a  foot  thick,  below 
which  were  muddy  silt,  sand  and  fine  gravel,  containing  succes- 
sive fossiliferous  layers,  those  at  Mr.  Chandler's  well  being  four 
in  number,  twenty  to  thirty-five  feet  below  the  surface,  at  heights 
twenty-five  to  forty  feet  above  the  sea.  The  fossils  include  casts 
of  the  quohog,  long  and  razor  clams  ( Venus  tnercenaria,  Mya 
arenaria  and  Ensatella  americana),  and  numerous  fragments  of 
lignite.  The  iron-rusted  stratum,  varying  in  height  from  thirty 
to  fifty  feet  above  the  sea,  and  extending  continuously  at  least  a 
third  of  a  mile,  seems  to  represent  the  depth  to  which  the  pre- 
glacial  deposits  were  eroded  by  the  ice-sheet,  and  the  lower  beds 
were  probably  contemporaneous  with  those  at  the  base  of  Sankaty 
Head. 

The  extreme  portion  of  Cape  Cod,  north  from  Orleans  to  High 
Head,  consists  entirely  of  modified  drift.  Boulders  are  very 
rare,  but  in  Xvfo  places  seem  worthy  of  notice ;  one  of  these  is 
about  a  mile  south-west  from  Nausett  Lights,  in  Eastham,  where 
an  enormous  boulder,  called  Enoch's  or  Great  Rock,  lies  appa- 
rently half  buried  in  the  sand.  The  portion  in  sight  is  thirty- 
three  feet  long,  twenty-five  feet  wide  and  fifteen  feet  high.  Only 
two  or  three  other  boulders  were  seen  here,  none  of  them  exceed- 
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ing  five  feet  in  diameter.  The  other  locality  is  about  a  sixth  of  a 
mile  west  from  Highland  Light,  where  one  block  fifteen  feet  long 
and  several  others  five  feet  long  occur.  In  the  north  part  of 
Eastham  the  modified  drift  forms  extensive  level  plains  about  fifty 
feet  above  the  sea.  From  South  Wellfleet  to  High  Head,  in  the 
north  part  of  Truro,  the  contour  on  the  west  side  of  the  cape  is 
in  very  irregular  small  plateaus,  ridges  and  hills,  nearly  uniform 
in  their  height,  which  varies  from  one  hundred  to  one  hundred 
and  fifty  feet  above  the  sea,  increasing  from  south  to  north. 
These  enclose  depressions  from  twenty  to  one  hundred  feet  deep, 
many  of  which  contain  ponds.  They  are  also  intersected  from 
east  to  west  by  broad  valleys  with  steep  sides,  which  have  their 
bottom  nearly  at  sea-level  or  below  it.  Examples  of  these  are 
the  hollow  which  extends  from  North  Truro  toward  Highland 
Light,  and  that  of  Pamet  river,  which  varies  from  a  third  of  a 
mile  to  one  mile  in  width,  and  cuts  the  cape  quite  across,  its  bot- 
tom, until  recently  dyked,  being  marsh  overflowed  by  high  tides. 

The  east  side  of  the  cape,  through  Wellfleet  and  Truro,  is 
a  nearly  continuous  bluff,  one  hundred  to  one  hundred  and  sixty 
feet  high,  horizontally  stratified,  being  evidently  a  remnant  of  a 
nearly  level  plain,  the  east  part  of  which  has  been  washed  away 
by  the  sea.  This  process  is  still  going  forward,  exposing  fine 
sections  of  these  deposits  along  most  of  this  distance.  The 
material  is  mainly  sand  and  fine  gravel,  with  coarse  gravel  in  some 
portions,  containing  pebbles  and  fragments  up  to  one  foot  or 
rarely  two  feet  in  diameter.  Less  than  a  half  dozen  larger  blocks, 
none  of  them,  however,  so  large  as  four  feet  through,  were  seen 
in  this  whole  line  of  cliffs  more  than  fifteen  miles  in  extent.  At 
the  base  of  these  bluffs  banks  of  darkish  sandy  clay  occur  in 
several  places,  rising  ten  to  forty  feet  above  the  shore  and  extend- 
ing one  hundred  to  five  hundred  feet  in  length.  These  beds 
enclose  occasional  pebbles  up  to  one  foot  in  diameter.  At  the 
Clay  Pounds,  close  north  of  Highland  Light,  is  a  massive  bed  of 
somewhat  similar  sandy  clay,  bluish-gray  in  color,  forty  to  fifty 
feet  thick,  extending  a  quarter  of  a  mile  to  the  west,  as  shown  by 
wells,  and  the  same  distance  along  the  cliffs  to  the  north,  where 
it  gradually  thins  out.  This  deposit  is  finely  laminated,  level  in 
stratification  and  free  from  pebbles.  Its  base  is  clearly  seen  in 
many  places  for  an  eighth  of  a  mile  holding  a  nearly  constant 
height  of  forty  feet  above  sea-level,  and  is  marked  by  a  hard  fer- 
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niginous  layer  one  to  three  inches  thick.  It  rests,  by  abrupt 
change,  upon  gravelly  sand  containing  pebbles  up  to  one  inch 
through,  and  within  ten  feet  below  they  occur  up  to  six  or  eight 
inches  in  diameter.  The  thickest  portion  of  the  clay  is  at  the 
south  edge  of  a  gully  some  thirty  rods  north  of  the  lighthouse, 
where  the  section  is  gravelly  sand  to  forty  feet  above  the  sea ; 
clay  fifty  feet  thick,  and  sand  at  top  twenty-five  feet.  The  upper 
part  of  the  clay  here  and  generally,  is  more  sandy  than  its  base, 
but  it  is  still  quite  distinctly  separated  from  the  overlying  sand. 
A  quarter  of  a  mile  north  the  clay  becomes  narrower,  and  its 
base  is  higher,  the  section  being  sand  and  gravel  to  sixty-five  feet 
above  the  sea,  clay  ten  feet,  and  sand  at  top  fifteen  feet.  Heights 
along  this  portion  of  the  cape  are  as  follows :  in  Eastham,  fifty  to 
seventy-five  feet ;  Lombard's  Head,  in  Wellfleet,  about  one  hun- 
dred and  twenty-five ;  highest  portion  of  bluff  in  south  part  of 
Truro,  one  mile  south  of  Pamet  river,  about  one  hundred  and 
fifty;  Small's  hill,  one  mile  north-east  from  Truro  village,  highest 
point  beyond  Barnstable  on  the  cape,  about  one  hundred  and 
seventy-five;  bluff  one  mile  south  of  Highland  Light,  one  hun- 
dred and  sixty ;  base  and  focal  plane  of  this  lighthouse,  one  * 
hundred  and  thirty  and  one  hundred  and  eighty-five  ;  High  Head, 
about  seventy-five. 

As  in  Plymouth  county  the  accumulation  of  these  thick  and 
extensive  beds  of  modified  drift,  remote  from  any  large  river  and 
here  bordered  on  each  side  by  the  sea,  seems  capable  of  explana- 
tion only  by  supposing  the  material  to  have  been  held  in  the  ice- 
sheet  and  deposited  by  the  floods  produced  at  its  retreat.  When 
the  return  of  a  warmer  climate  drove  back  the  front  of  these  ice- 
fields from  their  terminal  moraine  upon  Cape  Cod,  the  rivers 
which  flowed  down  from  their  melting  surface  were  discharged 
upon  these  areas,  those  at  the  south-west  converging  upon  Ply- 
mouth county,  while  those  which  descended  from  the  glacial 
sheet  over  the  west  part  of  the  Gulf  of  Maine  had  their  mouth 
in  Wellfleet  and  Truro. 

The  only  fossils  that  have  been  found  on  Cape  Cod  occur  in 
the  bluffs  on  the  east  shore  of  Truro,  as  follows :  One  mile 
south  from  the  head  of  Pamet  river  the  section  shows  gray  sandy 
clay  at  base  to  about  thirty  feet  above  the  sea ;  ferruginous  gravel, 
containing  broken  and  worn  shells,  and  with  its  largest  pebbles 
four  inches  through,  five  feet ;  overlain  by  more  than  one  hun- 
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dred  feet  of  sand  with  occasional  gravelly  layers.  Four  to  eight 
rods  farther  south  the  clay  rises  ten  feet  higher,but  at  four  hun- 
dred feet  south  and  at  one  hundred  feet  north  its  top  is  only 
twenty  feet  above  the  sea.  The  bed  of  shelly  gravel  thins  out  at 
three  or  four  rods  on  each  side.  Species  found  here  are  a  Bal- 
anus,  Neptiinea  pygmcea  Adams,  Tritia  trivittata  Adams,  Lunatia 
heros  Adams,  Turritella  erosa  Couthouy,  a  Mya  hinge,  Ceronia 
deaurata  Gould,  Mactra  solidissima  Chem.,  Cardium  islandicum 
L.,  Cyclocardia  borealis  Conrad,  Astarte  undata  Gould,  and  PecUn 
islandicus  Chem.  A  peaty  or  lignitic  layer,  about  a  half  inch 
thick  and  extending  five  feet,  was  noticed  at  one  place  in  white 
sand,  three  inches  above  this  shelly  gravel.  A  third  of  a  mile 
north  from  the  head  of  Pamet  river,  the  bank  is  about  one  hun- 
dred and  twenty-five  feet  high,  consisting  of  sand  with  occasional 
thin  layers  of  gravel,  and  containing  fragments  of  shells  to  a 
height  at  least  sixty  feet  above  the  sea.  Among  these  Ceronia 
deaurata  and  Pecten  islandicus  were  recognized.  About  a  mile 
and  a  half  farther  north,  or  one  mile  south  from  Highland  Light, 
the  bluffs  reach  their  greatest  height,  and  here  worn  shell  frag- 
ments were  again  found  at  two  localities,  a  third  of  a  mile  apart, 
occurring  in  gravelly  sand  from  near  sea-level  to  at  least  one 
hundred  feet  above  it.  These  include  Balanus  species,  Neptunca 
pygmcea^  Aporrhais  occidentalis  Sowerby,  Acmcea  testudinalis 
Forbes  and  Hanley,  Ceronia  deaurata,  Cardium  islandicum^  Cy- 
clocardia borealis^  Astarte  undata  and  A.  castanea  Say,  Pecten 
islandicus  and  an  Anomia,  Lignite  was  observed  at  the  most 
northern  of  these  localities  thirty  to  forty  feet  above  the  sea,  in 
several  layers  an  inch  or  less  in  thickness  and  at  least  four  or  five 
feet  in  extent.  At  about  the  same  height  the  sand  and  fine  gravel 
here  contains  clay  boulders^  or  pieces  of  dark  sandy  clay  of 
irregular  shape,  and  varying  in  size  from  three  or  four  inches  to 
two  feet  long.  These  are  changed  to  a  brown  color  for  a  depth 
of  a  half  inch  from  the  outside,  due  to  oxidation  of  their  iron. 

We  have  already  seen  that  the  unstratified  character  of  por- 
tions of  the  terminal  moraines,  and  the  channels  upon  the  plains 
that  lie  south  of  them,  indicate  that  in  this  latitude,  during  the 
period  when  these  beds  were  deposited,  the  sea  stood  somewhat 

^  Also  found  in  the  modified  drift  of  Long  Island,  as  described  by  Mr.  Elias 
Lewis,  Jr.,  in  Popular  Science  Monthly ^  Vol.  II,  p.  634,  and  in  North-western  Ohio, 
according  to  Prof.  N.  H,  Winchell,  ibid.  Vol.  ill,  p.  202. 
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lower  than  now.  The  occurrence  of  these  recent  marine  shells  up 
to  one  hundred  feet  above  the  sea,  would  disprove  this  conclusion 
if  they  lay  in  an  undisturbed  condition  so  as  to  show  that  they 
lived  where  they  now  are  found  ;  instead  of  this,  they  are  always 
more  or  less  broken  and  worn,  no  two  corresponding  valves  being 
found  together;  and  their  origin,  as  well  as  that  of  the  lignite, 
clay  boulders,  and  the  much  older  fossiliferous  pebbles,  next  to  be 
described,  seems  to  have  been  from  pre-glacial  beds  which  were 
formed  on  the  floor  of  Massachusetts  bay.  These  appear  to  have 
been  eroded  by  the  ice-sheet,  lifted  into  its  mass,  and  at  its  melt- 
ing deposited  anew  by  the  glacial  rivers,  their  marine  shells  being 
thus  embedded  in  modified  drift  which  was  accumulated  above 
the  sea-level.*  The  species  are  of  northern  range,  such  as  would 
have  been  found  living  in  the  ocean  when  it  was  invaded  by  the 
onflowing  ice. 

A  third  of  a  mile  north  from  the  last  locality,  and  one  half  mile 
south  from  Highland  Light,  the  bluff  rises  to  a  height  of  one 
hundred  and  fifty  feet,  and  consists  of  sand  and  gravel,  much 
coarser  than  usual,  having  pebbles  of  all  sizes  up  to  one  foot  in 
diameter,  mostly  rounded  by  water  wearing,  but  a  part  of  them 
angular,  especially  the  larger  pieces,  some  of  which  may  be  two 
feet  long.  The  foot  of  the  cliffs  here  is  guarded  from  the  waves 
by  several  rods  of  sea-sand  covered  by  beach  grass,  so  that  the 
gravel  and  sand  have  fallen  down  in  a  steep  slope  strown  with 
pebbles.  Among  these  are  occasional  fragments  of  a  whitish 
calcareous  sandstone,  thickly  filled  with  shells,  which  were  brought 
to  my  notice  by  Mr.  David  F.  Loring,  keeper  of  the  Highland 
Light  They  occur  rarely  for  twenty  or  thirty  rods  along  the 
face  of  the  cliff  at  all  heights  up  to  one  hundred  and  twenty-five 
feet,  being  most  abundant  between  seventy-five  and  one  hundred 
feet  above  the  sea.  Like  the  other  pebbles,  most  of  these  pieces 
are  more  or  less  water  worn,  some  of  them  being  rounded  on  all 
sides,  indicating  that  their  mode  of  transportation  and  deposition 
were  the  same;  but  the  stratification  is  obscured  by  falling  down, 
so  that  we  do  not  here  find  these  fossiliferous  pebbles  actually 
embedded  in  the  drift     Before  seeing  any  of  these  specimens, 

'  Marine  fthelU  occurring  in  the  till  of  Scotland  a'-e  similarly  attributed  by  CroII, 
Getkie  and  others,  to  erotion  by  the  ice-theet  of  previously  existing  marine  beds  and 
their  transportation  to  higher  levels,  so  that  they  cannot  be  accepted  as  proof  that  the 
sea  stood  at  the  height  where  they  are  now  found.  Geikie's  *'  Great  Ice  Age,**  2d 
edition,  pp.  179-181. 
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however,  I  had  found  a  fragment  of  the  same  shelly  rock  in  the 
fossiliferous  layer  of  gravel  first  described,  one  mile  south  from 
the  head  of  Pamet  river ;  and  subsequently  I  found  two  other 
bits  of  it  at  the  most  northern  locality  of  shelly  gravel  and  sand 
last  mentioned.  These  pieces  were  enclosed  in  stratified  beds,  in 
each  case  some  thirty  feet  above  the  sea,  evidently  occupying 
their  original  position  in  the  thick  deposits  of  modified  drift  which 
form  this  part  of  Cape  Cod.  The  fossiliferous  pebbles  are  thus 
shown  to  have  been  brought  to  their  present  place  by  the  same 
agencies  which  accumulated  these  beds  of  gravel  and  sand.  As 
no  similar  formation  is  known  on  the  land  to  the  north  from 
which  they  could  be  derived,  it  seems  quite  certain  that  they  rep- 
resent beds  that  were  in  place  at  the  bottom  of  Massachusetts 
bay,  whence  they  were  ploughed  up  by  the  ice-sheet  and  carried 
forward  and  upward  in  it,  till  at  its  final  melting  they  were  depos- 
ited here. 

The  scarcity  of  these  fragments  is  such,  that  a  search  of  six  or 
seven  hours  was  required,  where  the  whole  bank,  one  hundred 
and  fifty  feet  high,  was  plentifully  strown  with  pebbles,  to  find  a 
dozen  of  them.     These,  to  the  amount  in  all  of  perhaps  twenty 
pounds*  weight,  were  presented  to  the  Boston  Society  of  Natural 
History,  and  their  fossils  have  been  examined  by  Mr.  W.  0. 
Crosby,^  who  regards  them  as  satisfactory  proof  that  the  rock  is 
Eocene  Tertiary.     The  species  which  he  has  identified  are  Camp- 
tonectes  calvatus  Conrad,  found  in  the  Middle  Eocene  of  South 
Carolina ;    Venericardia   planicostata    Lamarck,    found     in    the 
Lower  Eocene  of  Virginia ;  probably    V,  pan^a   Lea,  found  in 
the  Eocene  of  Alabama;  and  another  similar  to  the  common 
V,  alticostata  Conrad,  occurring  with  the  last;  probably  Ostrea 
divaricata  Lea,  of  Middle   Eocene    in    Alabama,  though    per- 
haps young  of    0,  selkefonnis  Conrad,  a  characteristic  species 
of  the  Lower  Eocene  from  that  State  to  Virginia ;  another,  prin- 
cipally in  fragments,  is  similar  to  the  recent  O,  virginiana  Lister; 
another  species  of  this  genus  is  represented  by  fragments  of  shell 
fully  one  and  a  half  inches  thick,  not  enclosed  in   the  matrix  of 
calacreous  sandstone  like  the  rest,  but  found  with  these  shelly 
pebbles  on  the  cliff  a  half  mile  south  of  the  lighthouse,  and  also 
in  the  shelly  gravel  south  of  Pamet  river  ;  an  Anomia  similar  to 
A,  tellinoides  Morton,  of  the  Cretaceous  in  New  Jersey,  Alabama 

*  Proceedings  of  Boston  Society  of  Natural  History,  Vol.  XX. 
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and  Mississippi ;  a  Plicatula  similar  to  P.filamentosa  Conrad,  and 
an  Axinea,  closely  like  A,  staminea  Conrad,  both  of  the  Alabama 
Eocene ;  also  probably  Striarca  centcnaria  Conrad,  found  in  the 
Miocene  of  the  Southern  States.  Other  molluscan  genera  that 
were  recognized  are  Corbula^  Cardium^  two  species  of  Yoldia  or 
Nuculana,  several  small  TurritcllaAxkc  species,  and  a  small  Naiica. 
Echinoderms  are  represented  by  spines  of  a  Cidaris,  and  ccelen- 
terates  by  a  simple  cylindrical  GalaxcaAik^  coral. 

In  this  connection  it  is  interesting  to  notice  that  fragments  of 
fossilifcrous  rock,'  apparently  of  Miocene  age,  are  brought  up 
from  the  sea-bottom  on  George's  Bank,  Banquereau  and  the 
Grand  Bank,  by  the  coralline  growths  attached  to  them  becoming 
entangled  with  fishermen's  lines  These,  with  the  Eocene  peb- 
bles of  Cape  Cod,  show  that  the  coast  of  New  England,  Nova 
Scotia  and  Newfoundland,  one  thousand  miles  in  extent,  is  bor- 
dered by  submerged  Tertiary  formations  similar  to  those  which 
occur  above  sea-level  in  the  Southern  States,  as  had  been  already 
suggested  by  Prof.  C.  H.  Hitchcock*  before  these  discoveries.  It 
was  a  theory  of  Agassiz  that  the  fishing  banks,  from  which  these 
Tertiary  rocks  are  drawn  up^  represent  the  terminal  deposits 
of  drift  accumulated  at  the  front  of  the  ice  sheet.  Both  this  and 
the  theory  of  Prof  Hitchcock  appear  to  be  true,  for  besides  the 
fossilifcrous  fragments  many  of  granites  and  schists  are  also 
obtained  by  the  fishermen.  Furthermore  the  course  of  the 
extreme  terminal  moraine  that  crosses  New  Jersey,  Long  Island, 
Block  Island,  Martha's  Vineyard  and  Nantucket  has  its  line  of 
continuation  in  these  remarkable  submarine  banks,  which  prob- 
ably consist,  somewhat  like  Gay  Head,  of  Tertiary  strata  covered 
with  their  own  and  foreign  detritus  brought  by  the  ice-sheet 

The  moraine  of  Cape  Cod,  the  Elizabeth  islands,  Southern 
Rhode  Island  and  the  north  shore  of  Long  Island,  was  formed 
after  the  ice  had  retreated  from  its  farthest  limit,  but  while  it  still 
terminated  eastward  beyond  the  present  coast  line.  This  halt  in 
its  departure  was  extended  along  the  entire  margin  of  these  ice- 
fields to  the  west,  for  a  distance  of  more  than  two  thousand  miles. 
Although  in  the  interior  of  the  United  States  the  extreme  limit 
of  glacial  action  has  not  yet  been  found  to  be  generally  marked 
by  extraordinary  deposits,  a  most  notable  series  of  terminal  mo- 

*  Described  by  Prof.  Vcrrill  in  Amfruam  yommal  of  Science  and  Arts ^  3d  series, 
Vol.  XVI,  p.  323. 
>  Appaiathia^  Vol.  1,  p.  13,  and  Geology  of  New  Hampshire,  Vol.  11,  p.  21. 
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raines  north  of  this  line  and  probably  contemporaneous  with 
that  of  Cape  Cod  is  found,  as  recently  shown  by  Prof.  Chamber- 
lin,*  stretching  across  Ohio,  and  represented  in  Southern  Michi- 
gran,  in  the  Kettle  moraine  of  Wisconsin,  and  the  Leaf  hills  of 
Minnesota;  while  its  farther  continuation  seems  to  be  in  the 
Coteau  des  Prairies  and  the  Coteau  de  Missouri  of  Dakota  and 
British  America,  reaching  north-westward,  according  to  Mr.  G. 
M.  Dawson,*  to  the  North  Saskatchewan  river,  three  hundred  and 
fifty  miles  west  of  Winnipeg   lake.     These  deposits,   like  the 
moraines  of  Southern  New  England,  are  made  up  entirely  of 
drift  materials,  partly  unstratified,  with  abundant  boulders,  and 
partly    stratified    gravel   and    sand,    in   hills    one    hundred  to 
three  hundred  feet  high,  of  very  irregular  contour,  with  many 
enclosed  hollows  and  occupying  a  width  of  from  one  to  thirty 
miles.    They  lie  upon  the  uneven  surface  of  the  rocky  strata, 
being  continuous  across  valleys  and  ranges  of  highland,  which 
in  Wisconsin    undulate  eight   hundred   feet   in  vertical  heightt 
while  the  elevation  of  this  entire  series  varies  from  sea-level  at 
Cape  Cod,  to  two  thousand  feet  above  it  at  the  north  line  of 
Dakota.  In  the  Western  States  the  front  of  the  ice-sheet  is  shown 
by  Prof  Chamberlin  to  have  been  lobed,  producing  acute  angles 
in  its  terminal  moraine,  with  medial  moraines  extending  north- 
ward from  them ;  corresponding  to  which  we  find  a  deflection  of 
ninety  degrees  in  this  series  of  hills  on  Cape  Cod  at  North  Sand- 
wich with  the  massive  medial  range  of  Pine  and  Manomet  hills 
a  few  miles  farther  north,  in  Plymouth.    The  same  lobed  charac- 
ter appears  also  to  have  marked  the  ice-sheet  at  its  greatest 
extent,  leaving  a  large  driftless  area  in  Wisconsin,  and  making 
angles  similar  to  those  of  a  later  period  in  its  frontal  line,  as 
indicated  by  the  drift-hills  of  Martha's  Vineyard  and  Nantucket. 
The  north  end  of  the  modified  drift  of  Cape  Cod  is  at  High 
Head  ;  and  the  whole  of  Provincetown,  at  the  extremity  of  the 
peninsula,  consists  of  sea  sand  with  no  pebbles.     This  sand  has 
come  from  the  erosion  by  the  sea  of  the  east  shore  of  the  cape ; 
has  been  swept  north  and  west  by  tidal  currents  to  its  present 
place  in  the  lee  of  this  breakwater;  lifted  by  the  waves  into  beach- 
ridges  and  further  raised  by  the  wind  into  hills  a  hundred  feet  in 

^  "  On  the  Extent  and  Significance  of  the  Wisconsin  Kettle  Moraine,"  in  Trans- 
actions of  Wisconsin  Academy  of  Science,  1878,  wiih  maps. 

*  In  Quarterly  Journal  nf  Geological  Society,  Vol.  xxxi,  pp.  614-623,  with  map. 
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height  From  Nausett  Lights  to  High  Head  much  of  the  cape, 
as  it  originally  was,  has  been  demolished,  and  the  process  is  still 
going  forward ;  but  the  sea  restores  a  part  of  what  it  takes,  form- 
ing this  curved  bank  of  sand,  five  miles  long  and  one  to  three 
miles  wide,  which  encloses  the  deep  and  commodious  harbor  of 
Provincetown.  The  section  here,  to  a  depth  of  one  hundred  and 
eighty-two  feet,  was  shown  by  a  boring  made  some  twenty  years 
ago  at  the  end  of  Central  wharf.  Sand  extended  from  low  tide 
line  for  thirty-five  feet,  below  which  interstratified  sand  and  fine 
gravel  continued  to  one  hundred  and  seventy  feet,  where  the  first 
clay  was  encountered.  This  was  dark-colored  and  very  compact, 
extending  twelve  feet,  at  which  depth  it  was  not  penetrated. 
Shells  of  Scapharca  transversa,  Ostrea  vtrginiofta  (at  one  hundred 
and  twenty  feet),  Lunatia  heros  and  others  were  found  to  the 
depth  of  at  least  one  hundred  and  forty  feet  Successive  genera- 
tions of  these  inhabitants  of  the  sea  have  been  buried  during  this 
accumulation  of  its  detritus,  and  at  the  same  time  its  waters  have 
probably  been  gradually  rising  upon  the  land. 

The  height  of  the  principal  hills  of  this  town,  as  determined  by 
Major  Graham  of  the  Coast  Survey,  are  as  follows :  Mt  Ararat, 
one  hundred  feet  above  mean  low  tide ;  Mt  Gilboa,  one  hun- 
dred and  six ;  Oak  Head,  one  hundred  and  four ;  Miller's  hill, 
eighty-nine;  High  Pole  hill,  one  hundred ;  Telegraph  hill,  ninety- 
eight  ;  Creek  hill,  eighty-four.  These  are  dunes  on  the  harbor 
side  which  have  mostly  become  covered  with  bushes  and  trees. 
Others  of  nearly  equal  height,  occupying  the  side  next  to  the 
ocean,  are  drifted  by  every  passing  wind,  allowing  no  foothold  to 
vegetation  ;  and  clouds  of  sand,  seen  at  the  Highland  Light,  are 
lifted  from  this  tract  by  gales  to  the  height  of  three  or  four  hun- 
dred feet 

:o: 

THE  HILLOCKS  OR   MOUND-FORMATIONS  OF  SAN 

DIEGO,  CALIFORNIA.* 

BY  G.  W.  BARNES,  M.D. 

THE  surface  geology  of  many  sections  of  the  Pacific  slope  is 
characterized  by  innumerable  hillocks  or  small  mound-like 
formations,  either  sparsely  distributed  or  occupying  quite  densely 
areas  of  considerable  extent     These  formations,  variable  in  size 

>  Remd  before  the  Son  Diego  Society  of  Nfttttral  Hisu>fy,  Apfil.5, 1879. 
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and  structure  in  accordance  with  local  conditions  concerned  in 
their  production,  exist  in  many  parts  of  California  and  on  the 
coast  north  of  it,  and  are  especially  abundant  and  well  defined  in 
Southern  California. 

The  following  conclusions  are  based  upon  observations  of  them 
chiefly  in  the  vicinity  of  San  Diego: 

In  their  most  common  type  the  mounds  may  be  described  as 
rounded  eminences,  or  knolls,  rising  from  one  to  four  feet  above 
the  surrounding  surface  or  the  depressions  between  them,  and 
ranging  from  ten  to  fifty  feet  in  diameter.  They  are  generally 
nearly  circular  and  distinct,  but  are,  in  some  instances,  confluent 
or  elongated.  They  are  separated  by  wide  and  irregular  areas  or 
by  narrow  intervening  depressions,  the  latter  containing,  in  stony 
places,  accumulations  of  cobblestones.  They  are  confined  to  no 
geological  structure  or  quality  of  soil,  and  are  found  on  sloping 
lands,  on  the  higher  mesas  and  lower  levels. 

Any  attempt  at  an  explanation  of  their  origin  and  the  mode  of 
their  formation  must  be  based  upon  the  assumption  that  they  are 
modern  modifications  of  the  earth*^  surface  and  are  due  to  natural 
agencies ;  and  evidences  abound  on  every  hand  that  the  causes 
concerned  in  their  production  are  still  active  in  the  formation  of 
new  and  in  the  maintenance  of  the  old  ones ;  and  hence  in  this 
vicinity  they  may  be  seen  in  all  the  stages  of  their  growth,  from 
small  rudimentary  cones  to  the  fully  developed  knolls. 

Several  agencies  acting  successively  or  simultaneously  have 
been  concerned  in  these  formations.     Each  mound  marks  a  spot 
where  formerly  grew  a  shrub  or  cluster  of  shrubbery,  which 
served  to  fix  its  location  and  which  exercised  an  important  influ- 
ence in  the  successive  stages  of  its  development.     The  shrubs 
which  seem  to  have  been  chiefly  instrumental  in  these  results  are 
the  Rhus  laurina,  the  Simmondsia  californica  and  the  Isomais 
arborea ;  the  former  undoubtedly  having  been  principally  instru- 
mental in  the  creation  of  the  more  recent  as  well,  perhaps,  as  the 
most  ancient  ones  in  this  vicinity.     These  plants  are  fitted  for  the 
office  they  perform  by  the  nature  of  their  growth,  which  is  in 
compact  groups  or  clusters,  with  many  stems  starting  from  the 
earth   near  together,  the  branches  and  foliage  forming  a  dense 
mass  resting  closely  upon  the  ground,  and  with  beds  of  massive 
roots ;  while  the  distribution  of  the  groups  is  strikingly  similar 
to  that  of  the  mounds  in  their  typical  form  and  arrangement 
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Dust  set  in  motion  and  borne  along  by  the  winds  is  arrested 
by  the  shrub  and,  together  with  its  fallen  leaves,  accumulate 
within  and  around  it,  and,  as  is  seen  in  thousands  of  instances  in 
this  vicinity,  an  elevation  of  many  inches  is  produced  in  this 
manner  alone,  in  many  cases  covering  the  lower  branches,  and  in 
case  of  the  Simmondsia  especially,  nearly  enveloping  the  whole 
plant.  The  gopher,  subsisting  upon  roots  and  preferring  for  its 
operations  the  loose  soil  about  them,  is,  in  exceptional  cases,  an 
adjunct  of  the  wind  in  heaping  up  material  about  the  plant  Of 
the  thousands  of  these  clusters  of  shrubbery  which  have  come 
under  my  observation,  a  very  large  proportion  show  unquestion- 
able evidences  of  these  agencies  in  elevations  more  or  less  marked 
about  them,  the  surface  portions  of  them  at  least  being  generally 
composed  of  a  light  loam  of  dust  and  decaying  leaves.  While 
the  loose  earth  of  which  the  deposit  is  composed  is  protected  by 
the  branches  and  foliage  of  the  plant,  the  more  solid  earth 
beneath  is  also  protected  from  the  wash  of  rain  by  its  massive 
roots,  while  all  around  erosion  goes  slowly  on,  ^cilitated  by  the 
peculiar  susceptibility  of  the  soil  to  wash,  a  quality  familiar  to  the 
casual  observer. 

Instances  doubtless  exist  in  which  the  mounds  have  been  more 
or  less  fully  developed  without  the  aid  of  those  forces  which  ele- 
vate the  earth  above  its  original  level,  but  the  shrub  and  the  rain 
wash  have  been  constant  factors. 

In  the  course  of  time  the  plant  dies — is  smothered  by  the  drift 
which  nearly  covers  it,  or  is  destroyed  by  the  fires  which  annually 
sweep  over  extensive  tracts  of  country.  Thus  deprived  of  its 
protection,  the  winds  in  turn,  and  the  rains  which  fall  upon  it  wear 
down  the  top  of  the  loose  deposit,  and  to  some  extent  widen  its 
base.  While  this  is  going  on  the  surrounding  earth,  or  inter- 
spaces, are  being  continually  lowered  by  the  action  of  water. 
The  wash  always  being  greater  at  the  base  than  at  its  summit,  its 
tendency  is  to  perpetually  maintain  or  increase  the  prominences. 

The  presence  of  beds  of  roots,  well  preserved  as  well  as  in  the 
diflerent  stages  of  decay,  within  many  of  the  more  modern  fully 
formed  structures,  upon  the  surfaces  of  which  it  is  known  from 
observation  that  no  vegetation  has  grown  for  many  years,  is 
strongly  suggestive  of  a  relation  between  them  of  cause  and 
effect.  In  the  oldest  ones  all  traces  of  the  original  roots«Mave^- 
long  since  disappeared. 

A  well  known  effect  of  timber  and  shrubbery  everywhere  is  to 
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impede  the  drainage  of  water  which  falls  among  it,  and  so  these 
groups  of  plants  serve  to  diffuse  the  currents — which  would 
otherwise  be  concentrated  into  gulleys — whose  meanderings  may 
be  traced  in  all  directions  among  the  mounds,  thus  conducing  to 
the  symmetry  of  their  form  and  arrangement. 

The  influence  of  wash  in  these  results  is  the  most  marked  on 
moderate  slopes,  though  sometimes  seen  on  quite  steep  ones  and 
on  comparatively  level  places,  but  if  upon  levels,  the  latter  arc  so 
situated  as  to  receive  the  gathered  waters  from  neighboring 
slopes.  Jn  a  situation  of  this  character  near  at  hand  the  water, 
after  traversing  a  surface  of  considerable  extent  among  fully 
developed  mounds,  converges  into  a  gully  and  a  surplus  flows  ofl* 
to  the  sea. 

Evidences  of  the  potent  agency  of  the  winds  in  results  of 
greater  magnitude  than  these  need  not  be  adduced.  We  need 
only  refer  to  the  sand  dunes  of  Scotland  and  the  shores  of  the 
American  lakes.  It  is  a  matter  of  common  observation  here 
that  during  the  prevalence  of  one  of  the  "  sand  storms"  of  a  few 
hours  duration,  which  visits  us  once  or  twice  annually,  several 
inches  of  dust  is  deposited  in  places  suited  for  its  lodgment,  yet 
the  work  here  ascribed  to  the  wind  is  mainly  carried  on  by  pre- 
vailing breezes  from  the  ocean.     In  situations  exposed  to  conccn- 


Fic.  2. — SimmondNia  with  earth  heaped  about  then)  a^  In  first  Ma^^e  of  formation. 
From  nature. 

trated  wind  currents  or  their  sweep  over  loose  earth  or  traveled 
roads,  the  cones  are  the  most  sharply  defined,  showing  that  in 
such  circumstances  the  work  goes  more  rapidly  on. 
As  a  minor  and  exceptional  agency  I  may  mention  that  in  the 
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later  stag^es  of  the  formations  large  excavations  are  sometimes 
made  by  the  burrowing  of  animals,  which  are  afterwards  filled 
with  debris,  while  the  matter  thus  brought  to  the  surface  remains 
to  augment  the  elevation.  Hills  formed  in  open  spaces  by  ani- 
mals do  not  constitute  nuclei  for  mound-formation  ;  composed  as 
they  are  of  a  substratum  in  which  no  grass  or  other  vegetable 
takes  root  and  protects  them  from  dissolution,  they  crumble  away 
leaving  but  a  bare  and  level  spot. 
To  recapitulate;  in  the  incipiency  of  the  formation  the  eleva- 
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tion  is  composed  entirely  of  a  deposit  heaped  often  abruptly 
about  the  plant  (Fig.  2.  Fig.  3  a\  but  pretty  soon  the  influence  of 
erosion  is  manifest  in  the  subsidence  of  the  base. 


^  ^79^    HiUocks  or  Mound-Formations  of  San  Diego ^  Cat.        5  7 1 

Next  the  plant  perishes,  and,  deprived  of  its  protection,  the 
summit  is  reduced  and  the  base  widened  as  it  is  lowered  (Fig.  3  b) 
till  finally  a  remnant  of  the  deposit  has  become  so  assimilated 
and  compact  as  to  constitute  a  more  permanent  summit  (Fig.  3  c), 
or  it  has  totally  disappeared^  leaving  the  summit  at  .or  below  its 
original  base  (Fig.  3  d). 

Reasons  for  the  appearance  of  these  phenomena  so  exclu- 
sively on  the  Pacific  slope  and  the  arid  plains  of  the  West,  are 
that  the  combination  of  causes  resulting  in  their  production  there 
arc  seldom  found  clcscwhere,  to  wit:  the  growth  of  shrubbery  in 
compact  clusters  suitably  distributed,  with  low  and  dense  foliage, 
the  presence  of  burrowing  animals,  the  great  susceptibility  of  the 
soil  to  wash  and,  I  may  add,  the  steady  prevalence  of  winds  from 
a  single  quarter,  and  the  absence  of  forests  which  would  other- 
wise influence  winds  and  surface  drainage. 

NoU. — Since  the  foregoing  was  written  it  has  been  suggested 
to  me  by  a  gentleman  whose  opinions  have  much  weight,  that  the 
wind  exercises  an  influence  in  excavating  the  earth  around  and 
between  the  shrubs  of  which  the  mounds  are  a  sequence.  While 
there  is  no  evidence  of  such  action  in  this  vicinity,  the  explana- 
tion doubtless  holds  good  in  sections  of  the  country  in  which  a 
loose  or  sandy  soil  prevails.  The  mounds  of  this  vicinity  are 
found  almost  exclusively  on  the  upland  which,  when  dry,  is  quite 
firm  and  is  not  perceptibly  acted  on  by  the  wind,  yet  sweeping 
over  a  considerable  surface  it  gathers  enough  of  soil,  in  time,  to 
make  large  deposits  about  the  shrubbery.  Sandy  soil  is  excep- 
tional, and  is  found  usually  only  in  the  valleys  which  are  com- 
paratively small  in  extent  In  such  situations  the  suitable  vege- 
tation does  not  so  commonly  exist,  there  is  more  protection  from 
the  winds,  and  the  rains,  generally  light,  are  so  readily  absorbed 
that  no  surface-wash  takes  place. 

It  has  also  been  suggested  that  pebbles  and  rocks  form  nuclei 
around  which  accumulations  of  soil  remain  and  conduce  to  the 
production  of  the  hillocks.  It  must  be  conceded  that  this  is  pos- 
sible, and  in  certain  qualities  of  soil  and  with  certain  kinds  of 
rock  quite  probable.  In  this  vicinity,  however,  in  no  stage  of 
the  process  are  the  stones  imbedded  in  the  mounds  found  to 
be  bare,  or  protruding,  or  to  hinder  in  any  manner  the  action  of 
water  on  the  soil ;  on  the  contrary,  in  a  soil  so  easily  disin- 
tegrated by  water,  the  stones  hold  their  positions  by  an  uncer- 
tain tenure,  and  are  so  readily  rolled  from  their  cavities,  as  the 
earth  is  washed  away  from  them,  as  to  rather  facilitate  than  retard 
the  process  of  erosion. 
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INSECT    POWDER. 

BY  WILUAM  SAUNDERS. 

THE  insect  powders  of  commerce  are  the  powdered  flowers  of 
different  species  of  Pyrethrum.  Those  of  Pyrethrum  cameum 
and  roseum  were  introduced  some  thirty  years  ago  under  the 
name  of  Persian  Insect  Powder,  and  subsequently  those  of  Pyre- 
thrum cineraria  folium,  a  native  of  Dalmatia,  Austria,  as  Dalma- 
tian Insect  Powder.  Both  the  Persian  and  Dalmatian  powders 
are  good  insecticides,  but  the  latter  is  much  the  more  energetic 
in  its  action  and  hence  commands  a  higher  price ;  indeed,  it  is  so 
much  preferred  that  it  is  gradually  driving  the  so-called  Persian 
powder  out  of  the  market.  The  fact  of  the  flowers  of  P,  roseum 
being  less  active  than  those  of  P,  cinerarice  folium,  has  been 
accounted  for  on  the  ground  that  the  single  flowers  are  much 
more  powerful  than  the  double  ones,  and  that  the  double  flowers 
occur  in  P,  roseum  in  much  larger  proportion  than  in  the  other 
species.  The  flowers,  either  whole  or  powdered,  preserve  their 
activity  for  a  long  period.  A  recent  European  experimenter 
states  that  he  could  not  perceive  any  particular  loss  of  activity  in 
samples  which  had  been  kept  six  years.  The  fresh  (undried) 
flowers  act  very  slowly  as  compared  with  the  same  dried  and 
powdered,  and  the  plant  itself  powdered  is  quite  inactive.  It  is 
singular  that  while  there  are  many  other  composite  plants  closely 
related  to  the  genus  Pyrethrum,  as  yet  this  peculiar  property  has 
been  found  only  in  plants  belonging  to  this  genus,  and  even 
within  this  limit  there  are  several  species  whose  value  as  insecti- 
cides is  very  slight.  A  large  number  of  Composite  indigenous 
to  Austria  have  been  tested  and  found  to  be  of  no  value  in  this 
respect.  The  flowers  of  Tansy  (Tanacetum  vulgare)  are  said  to 
have  a  slight  stupefying  effect. 

The  Pyrethrums  are  hardy  plants  which  bloom  abundantly  the 
second  year  from  seed.  The  powder  is  prepared  from  the  half- 
opened  flowers  gathered  during  dry  weather  and  dried  in  the 
shade  under  cover,  but  the  process  of  gathering,  drying  and  pre- 
paring involves  so  much  time  that  their  culture  can  only  be  made 
profitable  where  labor  is  cheap. 

Insect  powders  have  not  attracted  general  attention  as  insecti- 
cides until  within  the  last  three  or  four  years,  during  which  time 
they  have  been   introduced   in  various  forms  in  packages  and 
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boxes,  accompanied  by  suitable  blowers  or  insect  guns  for  the 
purpose  of  properly  distributing  the  powder,  and  recommended 
for  the  destruction  of  flies,  cockroaches,  fleas,  bugs,  &c.  Some- 
times these  prepared  articles  have  been  artificially  colored  so  as 
to  disguise  their  source,  but  all  have  owed  their  activity  solely  to 
the  presence  of  the  powdered  flowers  of  one  or  other  of  these 
Pyrethrums. 

House  flies  are  very  sensitive  to  the  effects  of  these  powders. 
A  few  puffs  of  the  dust  from  an  insect  gun,  blown  into  the  air  of 
a  room  with  the  doors  closed,  the  discharges  directed  towards 
those  parts  where  flies  are  congregated,  will  stupify  and  kill  them 
within  a  very  short  time.  The  powder  is  somewhat  pungent,  and 
to  breathe  an  atmosphere  charged  with  it  will  frequently  cause  a 
slight  sneezing,  but  beyond  this  the  operator  need  not  anticipate 
any  annoyance.  Frequently  during  the  past  summer,  when  flies 
have  been  troublesome,  we  have  pretty  thoroughly  charged  the 
air  in  our  dining-room  and  kitchen  at  night,  closing  the  doors, 
and  in  the  morning  found  all,  or  nearly  all,  the  flies  lying  dead 
on  the  floors.  A  few  minutes  after  its  use  they  begin  to  drop  on 
their  backs,  and  after  a  very  short  time  die ;  if  a  room  be  closed 
for  half  an  hour  after  using  the  powder,  few.  if  any,  will  escape. 
By  some  this  energetic  action  has  been  attributed  to  the  presence 
of  a  volatile  oil  in  the  flowers,  by  other  and  later  investigators  to 
a  peculiar  crystalline  principle  believed  to  be  an  alkaloid ;  but 
this  point  does  not  as  yet  seem  to  be  fully  settled. 

More  recently  we  have  been  experimenting  with  this  powder 
on  the  green  Aphis  which  troubles  our  green-house  plants.  The 
usual  plan  of  smoking  with  tobacco  is  an  unpleasant  remedy,  and 
is  also  very  injurious  to  many  plants  of  delicate  constitution, 
whereas  the  insect  powder,  used  to  any  extent,  is  perfectly  harm- 
less to  plant-life.  After  freely  charging  the  air  of  a  green-house 
with  the  powder,  blowing  it  in  fine  clouds  of  dust  among  the  plants. 
the  tiny  tormentors  who  are  busily  engaged  in  sucking  the  life 
out  of  the  leaves  and  tender  shoots,  soon  manifest  symptoms  of 
uneasiness  and  begin  to  drop  from  the  plants  to  the  ground,  and 
in  the  course  of  an  hour  or  two  the  larger  portion  of  the  enemy's 
forces  will  be  found  lying  sprawling  on  the  earth  in  the  pots  or 
on  the  shelves  and  floor  of  the  house,  where,  probably  partly 
from  the  stupefying  effects  of  the  powder  and  partly  from  their 
natural  inability  to  find  their  way  to  any  given  point,  they  fail  to 
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reach  the  plants  again  and  hence  perish.  By  applying  the  pow- 
der freely  in  the  evening  and  giving  the  plants  a  thorough 
syringing  in  the  morning,  they  may  in  the  worst  cases  be  almost 
freed  from  Aphides  by  a  single  application ;  it  is  better,  however, 
to  repeat  its  use  the  next  evening,  so  as  to  make  sure  work. 
The  powder  does  not  appear  to  kill  this  Aphis  as  it  does  the  flies. 
For  the  purpose  of  testing  this  point  we  placed  a  number  of 
them  in  an  open  glass  cell  of  a  microscope  slide  and  powdered 
them  thoroughly,  and  found  some  of  them  alive  after  two  days  of 
such  severe  exposure  to  its  influence.  Having  recently  found  a 
plant  literally  swarming  with  the  green  Aphis,  so  that  the  sight 
of  it  was  almost  disgusting,  we  submitted  it  to  the  action  of  this 
powder  one  afternoon,  having  previously  spread  a  large  piece  of 
white  paper  under  the  plant,  so  that  the  effect  of  the  powder  on 
the  insects  might  be  distinctly  seen.  Almost  immediately  they 
began  to  fall  on  the  paper,  and  in  less  than  ten  minutes  a 
hundred  or  more  of  them  were  lying  on  their  backs  or  crawling 
sluggishly  about.  In  the  course  of  half  an  hour  some  four  or 
five  hundred  had  fallen  on  the  paper,  and  when  the  plant  was 
examined  again  the  following  morning,  there  remained  but  very 
few  on  it,  and  most  of  these  were  removed  by  a  slight  syringing. 
We  have  had  the  powder  used  in  green-houses  by  some  of  our 
friends,  who  also  report  its  success.  This  matter  is  well  worthy 
the  attention  of  all  those  who  indulge  in  window  gardening  or 
who  grow  plants  in  -small  conservatories  attached  to  dwellings, 
since  if  this  proves  an  efficient  and  economical  substitute  for 
tobacco  smoke,  it  will  save  much  annoyance  and  some  loss. 
Success  will  necesarily  depend  on  the  quality  of  the  material 
used,  but  after  the  experiments  we  have  tried,  we  feel  confident 
that  with  good  Dalmatian  powder  there  need  be  no  failure.  It 
will  be  interesting  to  learn,  as  opportunity  offers,  how  moths  and 
other  insects  will  be  affected  by  the  use  of  insect  powders.  If 
the  beautiful  specimens  which  sometimes  fly  into  our  rooms  at 
night  can  be  drugged  in  this  way  and  captured  without  a  strug- 
gle, we  may  add  many  a  perfect  specimen  to  our  collections 
which  would  otherwise  be  more  or  less  defaced.  There  is  quite 
a  field  for  experiment  here. — Canadiaft  Entomologist, 
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RECENT  LITERATURE. 

MiKRs'  Crustacea  of  Corea  and  Japan.* — In  this  paper  are 
enumerated  sixty-four  species  of  Decapods,  of  which  twenty-six 
are  new.  Five  new  genera.  Pleistacantha,  Pscudophilyra,  Para- 
iymoius^  Pornatochclcs  and  Hcterocuma  are  indicated.  Portunus 
strigilis  Stm.,  is  shown  to  be  P,  cormgatus  Leach,  which  was  well 
known  from  the  shores  of  Europe  and  the  Miditcrranean.  P,sub- 
cormgatus  A.  M.  Edw.,  from  the  Red  sea,  is  regarded  as  but  a 
variety  of  this  species,  and  specimens  are  reported  from  Naples. 
Paracrangon  echinatus,  which  previously  was  only  known  from ' 
Puget  sound,  is  reported  from  Yedo  island.  Before  beginning 
the  descriptive  portion  of  his  article,  Mr.  Miers  has  a  paragraph 
on  the  geographical  distribution  of  the  sp)ecies,  in  which  he 
notices  the  affinity  between  the  Ja(>anese  Crustacea  and  those 
found  in  the  Mediterranean,  a  similarity  which  was  commented 
upon  by  Dana  in  his  chapter  on  the  Geographical  Distribution  of 
the  Crustacea,  in  the  volumes  of  the  U.  S.  Exploring  Expedition. 
A  similar  resemblance  is  also  pointed  out  between  the  west  coast 
of  North  America  and  Ja(>an.  It  would  seem,  however,  to  the 
writer,  that  the  true  Japanese  fauna,  as  well  as  that  of  China,  is 
the  most  closely  allied  to  that  of  the  Southern  United  States,  and 
that  the  resemblances  of  Japan  to  Western  North  America  is  by 
means  of  northern  genera,  as  is  that  of  New  England  to  the 
coast  of  Europe.  A  similar  resemblance  in  the  land  plants  has 
been  pointed  out  by  Prof.  Gray  in  the  pages  of  the  Naturalist. 
Briefly,  our  reasons  for  this  opinion  are  as  follows :  Crustacea 
have  been  described  from  the  coasts  of  China  and  Japan  belong- 
ing to  one  hundred  and  sixty-seven  genera,  one  hundred  and 
thirty-six  being  found  in  Ja(>an.  Now,  throwing  out  all  genera 
which  are  found  only  on  the  eastern  coast  of  the  Eastern  Conti- 
nent and  the  Pacific  isles,  and  also  all  which  are  found  on  both 
coasts,  and  we  have  left  forty-six  genera  with  which  to  show  the 
affinities  of  the  Japanese  fauna  In  the  following  table  these 
genera  are  given  with  a  rough  approximation  as  to  their  geo- 
graphical distribution.  The  writer  is  fully  aware  that  deficiencies 
will  be  found  in  it,  some  owing  to  the  lack  of  literature  and  others 
to  the  feet  that  the  generic  limits  vary  greatly  as  used  by  different 
authors.  Old  genera  have  been  dismembered  and  new  ones 
created,  and  it  is  not  always  easy  to  assign  the  species  described 
by  the  older  authors  to  their  proper  position.  This  course  of 
genus  making  and  genus  splitting  has  been  severely  criticised, 
but  one  can  easily  see  how  in  a  study  of  the  geographical  distri- 
bution it  aids  in  showing  analogous  forms  on  the  various  coasts. 

*  On  a  Collection  of  Crustacea  made  in  the  Corean  and  yapant*e  Seat,  By  Ed- 
ward J.  MiERs.  (Proceedings  of  the  Zot^logical  Society  of  I^ndon,  1879,  pp. 
18-61,  pU.  I-III.) 
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From  this  table  it  will  be  seen  that  of  the  forty^five  genera 
noticed,  ten  are  common  to  the  east  coast  of  the  Eastern  conti- 
nent and  the  east  coast  of  America  only,  four  additional  have  the 
same  distribution,  including  Australia  and  the  Pacific  isles,  three 
are  found  on  both  coasts  of  the  Eastern  continent  and  on  the 
eastern  coast  of  America,  seven  exist  only  on  the  shores  of 
the  Pacific,  eleven  belong  to  the  Eastern  continent  and  the 
Pacific  isles  alone,  four  are  found  on  both  shores  of  America  but 
not  on  the  coasts  of  Europe  or  the  western  coast  of  Africa,  three 
are  found  on  the  Pacific  coast  of  America  and  in  Europe,  and 
three  on  the  east  coast  of  America  and  in  Europe  but  not  on  the 
west  coast  of  America.  To  sum  up ;  of  these  forty-five  genera 
seventeen  arc  found  on  the  Pacific  coast  of  America,  twenty-five 
on  the  eastern  side,  seventeen  on  the  western  coast  of  the  Eastern 
continent  and  in  the  Mediterranean.  The  cases  of  the  Pacific 
genera  which  are  common  to  both  coasts,  e.g.,  Oregonia,  Teimes- 
sus,  Haplogaster^  &C.,  are  in  several  cases  to  be  explained  by  the 
fact  that  they  are  boreal  genera,  and  analogous  cases  will  at  once 
suggest  themselves  in  regard  to  the  fauna  of  the  coasts  of  the 
North  Atlantic.  The  cases  of  Liomera  luta,  which  has  been 
reported  from  China,  the  Pacific  islands  and  C.  St.  Lucas,  Ca^no- 
bita  rugosa  from  the  Indian  ocean.  Australia,  the  Pacific,  and  of 
which  there  are  specimens  in  the  Museum  of  the  Peabody  Acad- 
emy of  Science  from  Panama,  and  of  Platyonichus  bipustulatus 
from  New  Zealand,  Japan,  India  and  Chili,  arc  paralleled  by  simi- 
lar facts  in  the  distribution  of  Leptopodia  siggitaria,  IMinia  dubia^ 
Xantho  venniculatus,  &c.,  which  are  found  on  the  eastern  shores 
of  the  Atlantic.  Another  fact  to  be  noticed  in  comparing  the 
fauna  of  Japan  and  the  eastern  seas  with  that  of  the  Atlantic 
coasts  of  America  is,  that  certain  genera  which  are  peculiar  to 
one  region  are  represented  in  the  other  by  allied  forms,  for  exam- 
ple, Lcptopisa^  Panopeus  and  Eucratopsis  of  the  American  waters 
are  represented  on  the  Asiatic  coasts  by  Tiarinia,  Heteropanope 
and  Eucrati. 

An  examination  of  Gunther's  Fishes  shows  a  similar  identity 
in  the  genera  of  the  eastern  coasts  of  the  two  continents,  but  in 
Edmund  Perrier's  article  on  the  Geographical  Distribution  of  the 
Asteridx  no  such  similarity  can  be  noted.  It  is  my  desire  to 
carry  out  the  investigation  of  this  resemblance  further,  and  any 
&cts  or  references  bearing  on  the  geographical  distribution  of 
marine  forms  will  be  very  acceptable,  and  due  credit  will  be  given 
therefor. — y,  S,  Kingilcy,  Norwich,  N,  Y. 

Bronn's  Classes  and  Orders  of  the  Animal  Kingdom.* — 
This  famous  series  of  six  volumes  is  now  drawing  to  a  close,  the 

'/>r.  //.  G.  Bronns  Klassen  und  Ordnungen  des  Jhier-Reicks,  wUsenahaflluk 
d^rgestellt  tn  Wort  und  Bild.  Fortgesetz  von  Dr.  A.  GersT;«cker.  FUnfter  Band. 
GHrderHissler.  Arthrupoda  Lieferung  1-27.  Leipzig  und  Heidelberg,  18;  9.  8vo, 
with  many  lithographic  plates. 
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volumes  on  birds  and  Crustacea  being  apparently  nearly  com- 
pleted, the  Molluscs  and  Radiates  having  been  published  several 
years  ago.  The  work  is  a  compilation  from  numerous  memoirs 
and  papers,  being  enc>xIopxdic  in  its  nature,  and  the  most 
authoritative,  complete  general  account  of  the  diflfcrent  classes 
and  orders  of  the  animal  kingdom  to  be  found.  The  plates  are 
filled  with  figures,  chiefly  anatomical  and  developmental,  from 
the  memoirs  and  works  of  the  leading  authors,  and  are,  in  gen- 
eral, excellent  copies.  The  present  work  on  Crustacea  \s  done 
in  Dr.  Gerstaecker's  best  st>'le.  The  last  part  is  taken  up  with  the 
Tiilobites,  which  are  treated  of  with  great  thoroughness  and 
copiousness  of  illustration.  Though  a  somewhat  expensive 
work,  it  is  invaluable  as  a  work  of  reference,  and  we  call  atten- 
tion to  it  because  of  its  great  usefulness  to  any  one  living  out  of 
reach  of  extended  libraries. 

Baird's  Annual  Record  of  Science  and  Industry.' — This  is 
one  of  a  series  of  eight  yearly  volumes  which  fills  a  place  in  pop- 
ular scientific  literature  not  occupied,  and  will  prove  to  be  a  very 
useful  compendium  of  annual  progress  in  science  in  Europe  and 
this  country.  Reference  to  the  index,  which  by  the  way  is  an 
admirable  one,  will  show  how  many  items  are  inserted  in  this 
well  packed  book,  and  just  how  fruitful  the  year  1878  was  in 
scientific  discoveries,  whether  of  pure  or  applied  science.  The 
number  who  have  assisted  the  editor  are  thirteen.  This  volume 
is  of  the  same  nature  as  the  one  issued  for  1877,  having  a  less 
number  of  pages  than  those  from  1871  to  1876,  owing  to  the 
omission  of  abstracts  of  scientific  papers,  for  which  it  was  impos- 
sible to  find  sufficient  space.  We  have  noticed  the  series  in  for- 
mer years,  and  now  recommend  it  as  reliable,  condensed,  most 
useful  and,  in  short,  indispensable  to  teachers  and  editors  as  well 
as  to  the  general  reader. 

Recent  Books  and  Pamphlets. — Notice  of  Recent  Additions  to  the  Marine 
Fauna  of  the  Eastern  Coast  of  North  America,  No.  5.  By  A.  E.  Verrill.  (Brief 
Contributions  to  ZoSlogy  from  the  Museum  of  Yale  College,  No.  XLll.)  (From 
the  American  Journal  of  Science  and  Arts,  Vol.  xvii,  June,  1879.)     8vo,  pp.  3. 

Notice  of  Kecenf  Additions  to  the  Marine  Fauna  of  the  Eastern  Coast  of  North 
America,  No.  6.  By  A.  E.  Verrill.  (Brief  Contributions  to  Zodlogy  from  the  Ma- 
seum  of  Yale  College,  No.  xuii.)  (From  the  American  Journal  of  Science  and 
Aris,  Vol.  XVIII,  July,  1879.)     8vo,  pp.  3. 

Preliminary  Check- list  of  the  Marine  Tnvertebrata  of  the  Atlantic  Coast,  from 
Cape  Cwl  to  the  Gulf  of  St.  I^wrence.  By  A.  E.  Verrill.  (Prepared  for  tht  U.S. 
Commission  of  Fish  and  Fisheries.)     (Author's  edition,  June,  1879.)     8vo,  pp.  32. 

Kc}>ort  of  Work  of  the  Agricultural  Experiment  Station,  Middletown,  Conn., 
1877-8.  By  W.  O.  Atwaier.  (Taken,  in  part,  from  the  Report  of  the  Secretary  of 
the  Conn.  Board  of  Agriculture  for  1878,)     8vo,  pp.  172. 

The  North  American  Entomologist.  No.  I,  Vol.  i,  July,  1 879.  Editor,  A.  R. 
Grote.  Publishers,  Keinedse,  Zesch  &  Baltz,  500  Main  street,  Buffalo,  N.  V.  8to» 
pp.  8,  1  plate. 

^Annual  Record  of  Science  and  Industry  for  1878*     Edited  by  Spencbr  P, 
-vith  the  assistance  of  eminent  men  of  science.     New  York,   Harper  ft 
I79.     i2mo,  pp.  715. 


1 8/9-]  Recent  Literature.  579 

Molluvrm  of  H.  M.  S.  CkaUenger  Expedition,  Pjurts  1,  II  and  ill.  By  the  Rev.  R. 
Boog  \Vat«on.  (Ext.  from  the  Linnxan  Society's  Journal — Zoi^loiry,  Vol.  XLV.) 
London,  1879.    8vo,  pp.  39. 

Outlines  of  Field -Geology.  By  Archibald  Geikie,  LL.D.,  F.R.S.  2d  edition, 
revised  and  enlmrged,  illi»trited.  lamo,  pp.  216.  Macmillan  &  Co.  1879.  Frum 
the  author. 

Archa'ology  and  Ethnology.  (Schedule  of  plans  for  the  arran^^ement  of  material 
in  the  International  Permanent  Exhibition  in  Philadelphia.)  By  E.  A.  BarlaT.  pp. 
3.     1879.     From  the  author. 

Drainage  Map,  showing  a  portion  of  Wyoming,  Idaho  and  Utah.  Primary  trian- 
gulation,  by  A.  I).  Wil*on.  Topography,  by  Henry  Gannett,  (J.  B.  Chittenden,  G. 
K.  Bechier  and  F.  A.  Clark.  (Depart,  of  the  Interior,  \j.  S.  Geul.  and  (jco;;.  Sur- 
vey o<  the  Territories,  F.  V.  Hayden,  U.  S.  Geologist-in-charge.)  From  the  Depart- 
ment, Washington,  1879. 

Catalogue  of  a  collection  of  birds  obtainetl  in  Guadeloupe  for  the  Smithsonian 
Institution,  by  Mr.  Fre<l.  A.  OI)cr.  By  George  N.  Lawrence.  (Kxt.  Pn>c.  U.  S. 
National  Museum,  April  22,  1879.}  8vo,  pp.  449-462,  Washington.  From  the 
author. 

A  (general  Catalogue  of  the  birds  note<!  from  the  islands  of  the  Ix^ser  Antilles, 
visited  by  Mr.  Fred.  A.  Ober,  with  a  table  showing  their  distribution,  and  those 
found  in  the  United  States.  By  Geo.  N.  Lawrence.  (Ext.  Proc.  U.  S.  N.itional 
Mus.,  1879.)     8vo,  pp.  3.     Washington.     From  the  author. 

Colonial  Museum  and  (Geological  Survey  of  New  Zealand.  Thirteenth  Annual 
Report  on  the  Colonial  Museum  and  Laboratory,  together  with  a  li^t  uf  the  dona- 
tions and  deposits  during  1877-78.  Jas.  IIect(»r,  M.D.,  F.R.S.,  director.  8vo,  pp. 
40.     Wellington,  New  Zealand,  1878.     From  the  directors. 

The  Utica  Slate  and  related  formations.  Fossils  of  the  Utica  Sl.nte  and  Meta- 
morphosis of  Triarthrus  Becki.  By  C.  D.  Walcolt.  (Printed  in  advance  of  Vol. 
X  Trans.  Albany  Institute,  June,  1879.)  8vo,  pp.  38,  pis.  11.  Albany,  1879.  From 
the  author. 

The  Local  (Jeology  of  Davenport  [Iowa].  By  Rev.  W.  H.  B.arris.  8vo,  pp. 
261-288,  pis.  X,  XI.  (Ext.  Dav.  Acad.  Nat.  Sci.,  Vol.  ii,  Sept.,  1878.)  Fr«)m  the 
author. 

West  of  the  Mississippi,  (Geological  History.  Lecture  delivered  in  the  Hall  of 
Washington  University,  St.  Louis,  April  2,  1879.  By  R.  S.  Elliott.  8vo,  pp.  16. 
St.  Louis,  1879.     From  the  author. 

IVoceedings  of  the  Academy  of  Natural  Siciences  of  Philadelphia.  Part  i. — Jan- 
uary, February  and  March,  1879.     8vo,  pp.  136,  pis.  xil.     From  the  stKiety. 

Descriptions  of  three  new  species  of  Calceoiidae  from  the  Upper  Silurian  rocks  of 
Kentucky.  By  Victor  W.  Lyon.  (Ext.  Proc.  Acad.  Nat.  Sci.,  Philadelphia,  1879.) 
8vo,  i^p.  43-46.     From  the  author. 

Proceedings  of  the  American  Philosophical  Society,«held  at  Philadelphia,  for  pro- 
moting useful  knowledge.  Vol.  xviii,  No.  t02,  January  to  June,  1879.  8vo,  pp.  120. 
Philadelphia,  1879.     From  the  society. 

The  Naturalists'  leisure  Hour  and  Monthly  Bulletin.  Edited  by  A.  E.  Koote. 
Vol.  3,  Nos.  6  and  7  (June  and  July,  1879).     8vo.     From  the  editor. 

International  Fishery  Exhibition  to  l>e  held  at  Berlin  in  April,  1K80.  Pn)spectu.s. 
4to  pp.  3.  Berlin,  1879.  From  the  honorary  president.  Dr.  Friedenthal,  Prussian 
minijiter  of  agriculture. 

The  OClogist :  a  monthly  journal  devoted  to  the  study  of  Birds  an<l  their  Eggs. 
8vo.     Vol,  IV,  No.  9,  April,  1879.     Utica,  N.  V.     From  the  editor. 

Hand  List  of  .Mollusca  In  the  Indian  Museum,  Calcutta.  By  Geofffoy  Nevill, 
C.M.Z.S.,  &c.  Part  I.  Gastropoda  Pulmonaia  and  Prosobranchia^ — Neurobranchia. 
8va,  pj).  338.  Calcutta,  1878.  Printed  by  order  of  the  trustees.  From  the  super- 
intendent of  the  museum. 

Bollctino  Scientifico  redatto  dai  dottori  de  Giovanni  Achille,  Maggi  Leoftoldo  e 
Zoja  Giovanni,  Professori  all*  Universita  di  Pavia.  Anno  I,  Num.  I.  8vo,  pp.  16. 
Milan,  1879.     From  the  editors. 
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GENERAL  NOTES. 

BOTANY. 

On  the  Fertilization  of  Symplocarpus  fcetidus. — Belong- 
ing to  the  AroidfC,  and  possessing  at  once,  an  odor  unpleasant  to 
man,  and  a  spathe  of  a  brownish  or  reddish-purple  color,  the 
"  skunk  cabbage "  would  probably  be  taken  at  first  sight  as  a 
good  example  of  what  Miiller  calls  a  loathsome  flower — a  flower 
which  by  its  color  and  odor  repels  all  insects  save  carrion-loving 
flies  and  beetles,  and  whose  fertilization,  if  dependent  upon  insects 
at  all,  must  depend  upon  those  of  this  kind.  From  the  partly 
closed  spathe  it  might  be  further  inferred  that  this  is  a  good 
example  of  a  plant  in  process  of  transition  from  the  state  of  a 
completely  open  loathsome  flower,  like  Calla  palustris,  to  that  of 
one  in  which  the  spathe  has  been  so  modified  by  natural  selection 
as  to  be  converted  into  what  Miiller  would  call  a  kettle  trap,  as 
is  the  case  with  Arum  maculatum,  the  object  of  such  a  trap  being 
to  detain  any  insects  which  enter  the  spathe  until  they  shall  have 
performed  the  office  of  fertilization  for  which  they  were  enticed 
into  it.  If  a  few  of  the  largest  spathes  are  secured  in  the  first 
warm  days  of  spring  they  will  probably  be  found  already  in 
bloom,  and  a  moment's  inspection  will  show  us  that  the  flowers 
clustered  on  the  stalked  globose  spadix  are  proterogynous ;  for 
while  the  delicate  stigmas  of  some  are  protruded  from  the  floral 
envelopes,  their  stamens  are  still  enclosed  and  immature.  It  will 
also  be  found  that  the  flowers  which  are  open  are  those  situated 
near  the  top  of  the  spadix.  These  flowers,  then,  are  ready  to  be 
fertilized,  but  pollen  for  their  fertilization  must  be  brought  from 
another  spadix.  In  the  course  of  a  week  or  two,  for  the  rapidity 
of  development  depends  in  large  part  on  the  warmth  of  the  sea- 
son, the  aspect  of  our  spadix  will  have  entirely  changed,  for  the 
stigmas  of  the  upper  flowers  will  be  withered  and  the  stamens  of 
these  same  flowers  will  now  protrude  from  their  envelopes  and 
shed  their  pollen.  Meantime  the  stigmas  of  the  lower  flowers 
have  matured,  and  softie  can  evidently  be  fertilized  by  the  mere 
falling  of  pollen  from  the  upper  flowers  without  any  extraneous 
aid,  for  pollen  is  shed  in  such  quantities  that  it  covers  the  bottom 
of  the  spathe. 

On  the  first  warm  and  sunny  day  we  repair  to  a  sheltered 
swampy  place  where  we  find  our  plant,  and  proceed  to  look  for 
the  little  flies  that  we  expect  to  find  in  the  spathes,  whither  they 
should  be  attracted  by  the  color  and  odor,  and  by  the  shelter 
offered ;  but  no  flies  appear.  While  we  are  looking  a  hive-bee 
alights  on  a  spathe  and  enters  it.  Approaching,  we  see  her  busily 
engaged  in  collecting  pollen,  meantime  creeping  back  and  forth 
over  the  surface  of  the  spadix,  which,  as  well  as  her  body,  is 
thoroughly  covered  with  the  yellow  dust.  Other  observations 
show  that  each   spathe  is  daily  visited  by  scores  of  hive-bees, 
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some  of  which  are  unable  to  escape  from  the  spathes  and  die 
there.  A  little  later  in  the  season  a  small  bug  (Hemipter)  may 
be  found  in  small  numbers  on  the  spadices,  and  they  are  usually 
well  dusted  with  pollen.  Occasionally  a  slug  or  the  slimy  trail  of 
one  is  found  within  a  spathe,  and  usually  they  pass  over  the  spa- 
dix.  A  couple  of  weeks  after  finding  the  first  bee  the  spathes 
will  be  found  swarming  with  the  minute  black  flies  that  were 
sought  in  vain  earlier  in  the  season,  and  their  number  is  attested 
not  only  by  the  hundreds  of  them  which  can  be  seen,  but  also  by 
the  many  small  but  very  (at  spiders  whose  webs  bar  the  entrance 
to  three-fourths  of  the  spathes.  During  the  present  spring  a  few 
specimens  of  a  small  scavenger-beetle  {Ips  fasciatus)  have  been 
captured  within  the  spathes  of  this  plant.  What  they  were  after 
I  can  scarcely  say,  but  they  may  have  been  visiting  spathe  after 
spathe  in  search  of  one  with  a  decaying  spadix,  for  the  prolonged 
cold  and  wet  weather  caused  many  to  decay,  or  they  may  have 
been  in  search  of  flower-food. 

Considering  these  facts,  it  appears  that  with  us  hive-bees  are 
not  deterred  by  the  odor  of  the  flowers  from  visiting  them  and 
collecting  their  pollen,  and  that  their  visits  are  so  frequent  as  to 
render  them  the  chief  agents  in  securing  the  cross-fertilization  of 
the  flowers,  at  least  ver>'  early  in  the  season.  Later  a  few  bugs 
and  beetles  may  be  of  some  use  in  transferring  pollen,  as  also  in 
a  slight  degree  the  spiders  which  take  up  their  abode  within  or  at 
the  entrance  of  the  spathes.  Slugs  and  snails  enter  as  agents  for 
the  transfer  of  pollen  in  a  few  cases,  as  might  be  expected  from 
what  Delpino  has  shown  with  regard  to  their  habits  in  visiting 
plants  related  to  this.  Finally,  other  and  more  attractive  flowers 
opening,  the  bees  appear  to  cease  visiting  those  of  this  species, 
and  countless  small  flies  take  their  place,  compensating  for  their 
small  size  by  their  great  numbers. —  IViiliam  Trelease, 

Botanical  News. — To  the  Bulletin  of  the  Torrey  Botanical 
Club,  Mr.  N.  L.  Britton  contributes  notes  on  the  relative  age  and 
dimensions  of  a  number  of  dlflerent  trees.  Dr.  G.  Engelniann 
£uther  notices  the  differences  between  Viiis  riparia  and  cordi/oiia. 
The  death  of  Dr.   Rugel,  in  Tennessee,  an  excellent  botanical 

collector,  is  announced. Vol.  vi,   Botany  of   Lt   Wheeler's 

Report  upon  U.  S.  Geographical  Surveys  west  of  the  looth  mer- 
idian, consists  of  '*  Reports  upon  the  botanical  collections  made 
in  portions  of  Nevada,  Utah,  California,  Colorado,  New  Mexico 
and  Arizona,  during  the  years  1871-75."  by  Dr.  J.  T.  Rothrock, 
who  has  been  aided  by  Messrs.  Engelmann,  Porter,  Watson, 
Bebb,  Vasey,  Boott,  Eaton,  James  and  Tuckerman.  Fifty  new 
species  are  described  and  mostly  figured.  The  catalogue  is  pre- 
ceded by  chapters  on  the  botany  of  the  Colorado  district,  the 
New  Mexican  district,  and  on  Economic  Botany.  Prof.  Flaton's 
report  on  the  Ferns  of  the  South-west  relates  to  all  the  ferns 
hitherto  discovered  in  the  regions  of  the  United  States  lying 
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west  of  the  105  th  degree  of  west  longitude,  and  south  of  the  40th 

parallel. In  the  Botanical  Gazette  for  July,  Mary  C.  Reynolds 

notices  at  length  certain  Floridian  ferns.  E.  T.  Smith  notices  a 
new  form  of  Trillium  grandiflorum  from  Michigan.  A  writer 
over  the  initials  C.  R.  B.  calls  attention  to  the  neglected  botany 

of  West  Virginia. Fritz  Miiller  questions,  in  Nature,  whether 

many  of  the  varieties  of  bananas  have  not  been  produced  by  bud- 
variation.-: — In  the  Mittheilnngen  oi  t\iQ  Natural  History  Society 
of  Bern,  Herr  Frankhauser  contributes  a  paper  on  the  most 
important  conditions  of  shape  in  the  leaf  of  phanerogamic  plants, 
and  a  second  one  on  the  principal  laws  of  growth  in  Floridex, 

and  Dr.  Pertz  notices  some  luminous  bacteria. In  an  important 

memoir  on  the  ovule  of  plants,  Prof.  Warming  discusses  the  early 
development  of  the  leaf  or  **  ovular  mamelon,"  the  genesis  of  the 
nucleus  and  the  formation  of  the  integuments  of  the  mamelon. 
According  to  a  reviewer  in  Nature  he  demonstrates  that  the 
theory  of  Brogniart  as  to  the  morphological  significance  of  the 
ovule  is  the  true  and  solely  admissible  one,  and  he  reasons  very 
conclusively  against  the  views  of  Bronn,  Eichler  and  Strasburger, 
who  would  regard  the  ovule  as  a  bud,  while  in  reality,  as  he  says, 

**  the  ovule  is  the  homologue  of  a  sporangium." Mr.  L.  Les- 

quereux  contributes  an  article  on  Cordaites  bearing  fruit  (with  a 
plate)  to  the  Proceedings  of  the  American  Philosophical  Society. 

ZOOLOaY.i 

Does  the  Fox  Snake  "Mimic"  the  Rattlesnake?  —  On 
May  24th  a  fact  came  under  my  observation  which  until  then 
was  unknown  to  me;  it  may,  however,  not  be  new  to  other 
readers  of  the  Naturalist. 

While  examining  an  exposure  of  lower  magnesian  limestone 
in  the  glen  at  the  Junction  mill,  my  attention  was  called  to  a  large 
spotted  snake  lying  upon  the  stump  of  a  fallen  tree,  where  it  was 
stretched  at  full  length  basking  in  the  sun  over  the  stream.  Be- 
fore I  could  reach  the  spot  the  snake  had  apparently  suspected 
danger  and  had  retreated  to  a  clump  of  grass  near  the  foot  of  a 
tree  where,  by  diligent  search,  it  was  at  last  discovered.  Desiring 
to  obtain  the  specimen  alive,  if  possible,  I  placed  my  foot  upon 
the  body  of  the  snake  near  the  middle,  when,  to  my  surprise, 
there  followed  a  buzzing  sound  that  caused  me  to  spring  back- 
ward, thinking  I  had  encountered  a  rattKsnake. 

A  blow  from  a  stick  disabled  the  snake  but  did  not  stop  the 
buzzing  sound,  which  was  repeated  several  times,  and  the  molioa 
of  the  tail  was  distinctly  observed  by  myself  and  my  friend,  Mr» 
F.  F.  Watson.  The  terminal  inch  and  a  half  of  the  tail  alone 
participated  in  the  vibration,  and  was  thrown  rapidly  from  side  to 

>The  departments  of  Ornithology  and  Mammalogy  are  conducted  by  Dr.  ELUOTt 
CouES,  U.  S.  A. 
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side  over  an  arc  of  about  three-fourths  of  an  inch,  moving  so 
rapidly  as  to  appear  like  a  dull  fan-like  glimmer.  In  every 
instance  observed  the  tail  was  raised  but  little  above  the  horizon- 
tal, and  the  buzzing  sound  was  continuous  through  a  few  seconds 
only. 

Is  this  to  be  called  an  example  of  "  mimicry  "  ?  May  it  be 
said  that  far  back  in  the  past  some  sagacious  ancestor  witnessing 
that  act  of  intimidation  on  the  part  of  the  rattlesnake,  and 
observing  how  successful  it  was,  resolved  to  adopt  the  practice 
itself;  and  thus,  through  inheritance,  the  practice  became  en- 
grafted upon  this  species  ?  If  so,  that  ancestor,  it  would  seem, 
must  have  possessed  a  keenness  of  perception,  an  accuracy  of 
judgment  and  a  depth  of  reasoning  human-like  in  a  high  degree, 
and  far  above  what  is  usually  recognized  among  the  members  of 
its  class. 

If  the  fact  under  consideration  is  not  an  example  of  "  mimicry." 
may  it  be  said  that  some  ancestor  in  one  of  its  battles  accidentally 
moved  its  tail  from  side  to  side  so  rapidly  as  to  produce  a  strange 
buzzing  sound  that  frightened  its  antagonist  away ;  that  that 
snake  possessed  the  sagacity  to  connect  the  flight  of  its  enemy 
and  the  buzzing  sound  with  the  rapid  motions  of  its  tail ;  and 
that  by  continued  repetition  of  this  feat  in  subsequent  battles, 
there  were  wrought  structural  and  mental  changes  sufficiently 
fixed  to  be  inherited  ? 

If  all  this  be  granted,  and  it  is  very  unsatisfactory  reasoning  to 
me,  we  have  possibly  a  clew  to  the  beginning  of  diflTerentiation  in 
the  tail  of  the  rattlesnake. 

There  can  be  but  little  doubt  but  that  the  specimen  under  con- 
sideration is  the  fox  snake.  Coluber  vtUpinus,  although  I  have  at 
hand  only  the  abbreviated  description  found  in  Jordan's  "  Manual 
of  Vertebrate  Animals." — F,  //.  King,  River  Falls,  \Vis,,Mtiy  26, 
1879. 

Breeding  of  Land-locked  Salmo.n. — Land-locked  salmon,  in 
the  Schoodic  waters  (Maine)  are  occasionally  found  filled  with  ripe 
spawn  in  the  spring.  This  seems  a  curious  circumstance  in  fish 
which  normally  spawn  in  the  autumn  months,  and  perhaps  may 
be  considered  a  case  of  retarded  development.  In  our  own 
experience  we  have  never  seen  melt  in  the  male  fish  at  this  out- 
of-season,  and  it  would  seem  as  if  it  but  needed  the  concurrence 
of  retardation  in  the  two  sexes,  and  their  coming  together,  in 
order  to  change  the  breeding  habits  of  the  species.  What  is 
curious,  if  a  general  fact,  the  instinct  of  propagation  in  these 
untimely  fish  seems  inferior  to  that  instinct  which  governs  their 
habits  of  life.  Normally,  during  the  breeding  season,  these  sal- 
mon seek  the  rapid  streams,  but  these  spring  fish,  filled  with 
spawn,  are  found  in  the  waters  of  the  lake  along  with  others  of 
their  species.  In  order  to  give  directness  to  this  statement  we 
would  state  that,  for  one  instance,  on  June  2d  we  took  from  the 
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lake  a  large  healthy  fish  which  extruded  into  the  boat  apparently 
healthy  eggs  as  large  as  peas,  and  more  were  afterwards  forced 
out  in  abundance  by  gentle  pressure.  In  the  young  fry  from  last 
year's  hatching,  the  yolk  sac  was  scarcely  absorbed  at  this  time. — 
E,  Lewis  Sturtevant,  M.  D,,  S.  Framingham^  Mass. 

Notes  on  American  Crustacea. — Having  recently  been  study- 
ing the  Crustaceans  belonging  to  Union  College,  kindly  loaned 
me  by  Prof  H.  E.  Webster,  I  have  thought  best  to  place  on 
record  some  of  the  more  noticeable  features  of  the  collections. 
I  hope,  however,  at  an  early  day  to  publish  a  more  extended 
notice.  Enough  specimens  were  found  to  show  the  identity  of 
Othonia  anisodon  with  O.  aadiata  (Gibbes)  Stm.  A  new  species 
of  Actcea  {A.  spinifera)  occurred  from  Plantation  Key,  Fla.  This 
species  closely  resembles  A,  hirsutissima  (Ruppell)  Dana,  from 
the  Indian  ocean  and  the  Red  sea,  and  differs  from  all  other 
American  species  in  the  character  of  the  antero-lateral  teeth, 
which  closely  resembles  those  of  A.  hirsutissima.  Prof  Webster 
collected  specimens  of  Panopeus  of  the  two  forms  described  as 
sayi  and  texanus,  but  I  can  find  no  constant  character  to  separate 
them ;  the  coloration  of  the  hand  and  presence  or  absence  of  the 
sub-hepatic  tubercle  certainly  are  not  sufficient  characters.  A 
comparison  of  the  young  of  Hepatus  decorus  with  H,  tuberculatus 
Saussure,  as  suggested  by  Stimpson,  reveals  the  fact  that  the  two 
species  are  distinct.  A  new  species  of  Lithadia  (Z.  lacunosd), 
allied  to  L,  cariosa,  was  found  at  Sarasota  bay,  Florida.  It  differs, 
however,  from  that  species  in  the  ornamentation  of  the  carapace, 
which  is  covered  with  circular  depressions  like  those  on  a  lady's 
thimble.  Among  the  Anomura  were  specimens  from  North 
Carolina  and  Florida  of  the  curious  Euceramus  pralongus  Stm., 
which  resembles  a  Hippa  in  form,  but  is  allied  by  its  structure  to 
the  porcelain  crabs.  A  new  species  of  Pisosotna  {P,  glabrci)  comes 
from  Key  West.  It  differs  from  P,  rilsei  in  the  simple  not  bimar- 
ginate  front.  Polyonyx  macrochelis  and  Lepidops  venusta  were 
found  at  Fort  Macon,  N.  C,  adding  two  species  to  the  &una  of 
that  locality  in  addition  to  those  mentioned  in  my  list  (Proceed- 
ings Philadelphia  Academy,  1878,  pp.  316-330).  Among  the 
Macrura  the  most  noticeable  was  a  species  of  Ogyris  {O.  alpha- 
rostris)  from  Northampton  county,  Virginia  (Eastern  shore, 
Atlantic  side.)  This  species  differs  from  the  only  other  known 
one,  0.  orientalis,  in  having  a  rostrum  like  that  of  AlphiBus  heter- 
ochelis,  and  the  absence  of  a  dorsal  carina  on  the  carapace.  The 
eyes  are  slender  and  elongate,  strikingly  like  those  of  Hippa.  A 
peculiar  interest  attaches  to  this  and  certain  other  genera  of 
Crustacea  {Toseuma,  Urocaris,  Rhynchocyclus  and  Limulus)  firom 
the  fact  that  the  known  species  inhabit  the  eastern  coasts  of  tfic 
two  continents,  while  the  western  shores  have  no  representatives 
of  these  genera.  A  similar  fact  in  geographical  distribution  has 
been  noticed  in  the  flora.    Specimens  of  Alphmus  fmnas,  from 
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Florida,  were  the  largest  I  have  ever  seen,  one  measuring  forty- 
five  millcmetres  in  length. — J,  S,  KingsUy. 

The  Belostoma  piscivorus. — Having  some  stickle-backs  in  a 
jar  of  water  I  was  surprised  at  finding  one  or  two  of  them  dead, 
though  hardy.  Soon  afterwards,  however,  I  saw  a  large  water- 
bug  (Belostoma)  seize  one  of  these  fish,  pierce  it  with  its  strong 
beak,  and  apparently  suck  the  fish's  blood. — Henry  Turner^  Ith- 
€ua^  N,  Y. 

Early  Stages  op  the  Oyster. — Certain  of  the  early  stages  of 
the  oyster  have  been  studied  in  Europe,  but  a  complete  historj"  is 
much  needed.  Prof.  W.  K.  Brooks  is  now  engaged  on  this  sub- 
ject at  Crisfield,  Maryland,  where  he  has  established  the  Summer 
2^1ogical  Laboratory  of  the  Johns  Hopkins  University  in  con- 
nection with  the  U.  S.  Fish  Commission.  He  had  succeeded 
May  20th  in  artificially  fertilizing  the  eggs,  ascertaining  that  the 
process  of  segmentation  occupied  two  hours,  and  that  in  six 
hours  free-swimming  ciliated  embryos  are  produced. 

The  Maiod  Crabs.* — Mr.  Miers  has  given  in  this  paper  a 
revision  of  the  families,  sub-families  and  genera  of  this  interesting 
group  of  Crustacea.  The  genera  enumerated  number  106,  and 
are  placed  in  four  families,  Inachidse,  Maiidse,  Periceridse  and 
Parthenopidse,  founded  on  characters  derived  from  the  orbits  and 
antennae.  The  families  as  given  by  Dana  in  the  Crustacea  of  the 
U.  S.  Exploring  Expedition,  were  shown  several  years  ago  to  be 
faulty,  and  in  the  present  state  of  our  knowledge  of  this  group, 
the  arrangement  proposed  is  generally  good,  and  will  prove  indis- 
pensable to  the  student  The  pages  of  the  Naturalist  are  not 
the  place  for  an  extended  examination  of  this  system  of  classifi- 
cation, but  it  may  not  be  out  of  place  to  notice  a  few  of  the 
points,  errors  and  omissions  of  the  pjaper.  The  generic  name 
Podonema  is  preoccupied  (as  Podincmd)  in  the  Reptilia.  and  I 
would  here  propose  the  name  Coryrhynchus  in  allusion  to  the 
hood-shaped  rostrum  ;  it  includes  three  species  from  Florida. 
riheiy  hypoglyplia  and  lamelligera.  The  genus  Oncinopus  Dellaan, 
for  which  Dana  established  a  separate  group,  is  assigned  to  the 
neighborhood  of  Irachus.  The  placing  of  Cliarinus  and  Macro- 
chiira  in  the  same  section  hardly  seems  proper,  nor  does  the 
separation  of  Schizophrys  and  Cyclax  from  the  neighborhood  of 
Mithrax  and  Mithraculus.  The  placing  of  Libinia  and  Cceloce- 
rus  in  different  families  is,  we  think,  hardly  right  A  character 
separating  Miihrax  and  Mithrachulus  which  is  not  noticed  in  this 
paper  is  that  in  Mithrax  the  anterior  margin  of  the  meral  joint  of 
the  external  maxilliped  is  notched  for  the  reception  of  the  suc- 
ceeding joints,  while  in   Mithraculus  it  is  entire.     The  generic 

»  On  the  Cfassification  of  the  Maiod  Cruttacea.  By  Edward  J.  MlERS.  (Jour- 
nal of  the  Linnaean  Society  of  London ^ZoOlogy.  Vol.  xiv,  1879.)  Pages  634-673. 
pU.  XII  and  xiil. 
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name  Microrhyncus  is  preoccupied,  and  Alphonse  Milne  Edwards 
has  proposed  in  its  stead  the  name  Nearhyncus, 

The  Rocky  Mountain  Locust  in  New  Mexico. — During  a 
recent  trip  to  New  Mexico  to  investigate  the  southern  h'mits  of 
the  distribution  of  Caloptenus  spretus,  I  was  enabled  to  ascertain 
a  number  of  new  facts  regarding  the  extreme  southern  limits  of 
this  species.  According  to  Ex-governor  W.  Y,  Amy,  of  Santa 
Fe,  small  swarms  of  destructive  locusts,  supposed  to  be  this  spe- 
cies, have  appeared  at  a  point  140  miles  south  of  Santa  Fe. 
Heretofore  the  U.  S.  Entomological  Commission  had  been  unable 
to  trace  it  south  of  Taos,  N.  M.,  where  it  was  known  to  have 
been  destructive  in  1877.  From  Ex-governor  Arny  and  several 
Mexicans  and  Pueblo  Indians  we  obtained  the  following  facts, 
which  are  of  general  interest.  In  1868  the  counties  of  Valentia 
and  Bernalillo  were  troubled  by  locusts.  They  probably  came 
from  the  north-west  as  they  do  generally,  and  without  doubt 
breed  in  the  eastern  portions  of  Arizona  lying  west  of  Valentia 
county,  N.  M.  In  1865  they  were  seen  near  Santa  Fe,  and  the 
wheat  crop  of  the  Pueblo  Indians  of  Pojuaque  was  totally 
destroyed  by  locusts  which  came  from  the  north-west.  In  1868 
the  same  Pueblo  was  visited  late  in  the  season.  In  1 871  Santa 
Fe,  and  in  1874  Santa  Fe  and  Rio  Ariba  counties,  including 
several  Pueblo  Indian  towns,  were  invaded.  In  1873  Colfax  county 
was  visited,  and  a  few  appeared  the  next  year.  In  1877  Santa 
Fe  and  Taos  counties  were  invaded.  The  swarms  at  Santa  Fe 
came  from  the  west  or  south-west,  in  July,  and  passed  up  into 
Rio  Ariba  and  Taos  counties,  crossing  into  Costilla  county,  Col- 
orado. From  these  facts  it  seems  that  the  northern  half  of  New 
Mexico,  and  probably  Northern  Arizona,  are  occasionally  subject 
to  invasions  of  locusts  from  Southern  Colorado ;  but  the  flights 
are  sporadic  and  local,  and  occur  after  the  wheat  crop  has  been 
mostly  harvested.  Whether  on  account  of  droughts  or  locusts, 
or  from  both  causes,  the  Pueblo  Indians  have,  like  the  Egyptians 
of  old,  been  in  the  habit  of  laying  up  stores  of  wheat  and  com 
two  and  three  years  in  advance. — A,  S,  Packard,  yr. 

Zoological  Notes. — We  take  the  following  notes  from  late 
numbers  oi  Nature :  Dr.  Fritz  Miiller  has  sent  from  Brazil  a 
trichopterous  insect  belonging  to  the  Leptocerida,  remarkable  on 
account  of  its  showing,  very  distinctly,  branchia  such  as  have 
lately  been  discovered  in  the  imago  state  of  this, group  by  Dr. 

Palmen. M.  Jourdain  has  read  a  paper  before  the   French 

Academy  on  the  respiratory  apparatus  of  Atnpullaria^  a  fresh- 
water mollusk. The  muscles  of  crayfish  have  been  studied 

from  a  physiological  point  of  view  by  M.  Richet,  the  muscles  of 

the  clam  have  a  high  degree  of  contractibility. M.  Sorensen, 

in  his  studies  on  the  apparatus  of  sound  in  various  South  Ameri- 
can fishes,  finds  that  vibrations  are  communicated  to  the  air  of  the 
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swimming  bladder. The  fauna  of  the  Solomon  islands  has 

been  discussed  by  Mr.  E.  P.  Ramsay,  several  new  birds  being 
described ;  120  mammals  and  about  fifty  species  of  insects  were 
collected  for  the  Australian  Museum,  of  which  Mr.  Ramsay  is 

the  collector, The  fossil  head  of  a  Rhinoceros  ticorhinus  has 

been  found  in  Siberia  in  a  good  state  of  preservation. Another 

fossil  mammoth  has  been  found  at  hfcwburgh,  N.  Y. The 

metamorphoses  of  the  cantharidcs  (Lytta  vesicatoria)  from  the 

egg  has  been  worked  out  by  M.  Lichtenstein,  of  Paris. The 

body-cavity  of  sedentary  Annelids  has  been  studied  by  M.  Cos- 
morici,  and  the  anatomy  of  an  Actinia,  Cerianthus  mnnbranaceiis^ 

has  been  investigated  by  Von  Heider. The  genus  Squilla  is 

now  know  to  date  as  far  back  as  the  London  clay,  and  Mr.  Wood- 
ward, the  discoverer  of  the  fact,  describes  Necroscilla  wilsoui,  a 
supposed  stomapod  Crustacean  from  the  middle  coal  measures, 
and  a  fossil  king  crab  {IJmulus)  from  the  cretaceous  formation  of 

the  Lebanon. Collections  of  birds  have  lately  been  examined 

by  London  ornithologists,  from  the  Argentine  Republic  and  the 
United  States  of  Columbia,  the  latter  collection  comprising  3500 

specimens,  representing  469   species. ^A   collection   of  land 

shells,  of  which  ten  or  twelve  are  supposed  to  be  new,  collected 
by  the  late  Dr.  W.  M.  Gabb.  in  Costa  Rica,  has  been  reported 

on  by  Mr.  G.  F.  Angas. A  young  hippopotamus  has  lately 

died  in  captivity  of  trichinosis. Immense  swarms  of  butterflies 

have  been  witnes.sed  at  I^  Mail  and  in  Alsace,  June  8th  and 
lOth,  and  June  7th  in  Zurich. 

ANTHROPOLOGY. » 

Anthropological  News. — The  first  number  of  Materiaux  for 
1879  is  one  of  unusual  interest  to  the  general  reader.  On  page 
22  is  a  report  of  a  discussion  before  the  Geological  Society  of 
London,  on  the  mammoth  in  .space  and  time.  On  page  31  is 
given  a  series  of  stone  implements  from  Japan.  On  page  33  M. 
Maret  presents  the  results  of  diggings  in  the  grotto  of  Placard, 
Charent  Figure  18  represents  a  cresent-shapcd  implement  from 
the  horn  of  the  reindeer,  use  undetermined.  We  beg  to  suggest 
that  the  object  is  drawn  upside  down,  and  that  it  resembles  very 
clo.sely  the  bone  deadeyes  used  on  Eskimo  Kyaks  for  running 
lines ;  in  other  words  it  is  the  parent  of  our  modem  block  for 
tackle.  On  page  46  we  have  the  announcement  of  the  meeting 
of  the  Congrcs  international  d'Anthropologie  et  d'Archeologie 
prehistorique  at  Lisbon,  in  1880,  and  the  programme  of  M. 
Daly's  Course  of  Ethnology  for  1880,  at  the  School  of  Anthro- 
pology in  Paris,  as  follows: 

I.  Les  sciences  anthropologiques.  Definitions.  L*ethnologie 
et  I'ethnographie.     Elements  statiques  et  dynamiques. 

Sources  de  I'ethnologie.    Anatomic  et  physiologie  individuelle 

>  Edited  by  Prof.  Ons  T.  Mason,  Columbian  CoUq^e,  Washington,  D.  C. 
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et  comparative.  Caract^res  tires  de  la  coloration  de  la  peau,  des 
cheveux,  et  des  yeux,  du  crane  et  du  squelette.  La  taillc. 
Langage  et  langues. 

2.  Sources  de  I'ethnologie  {suite),  Les  voyages.  L'histoire. 
Les  traditions.  Mythes  et  legendes.  L'architecture.  Les  pro- 
duits  industriels. 

Definitions  relatives  a  Tespece,  a  la  race,  aux  varietes,  aux 
families,  aux  nationalites.     Heredite,  Atavisme. 

3.  Distribution  des  races  humaines.  Elements  des  classifica- 
tions. Chap.  X  de  la  Genese.  Essais  de  classifications :  Bemier, 
Linee,  Buffon,  Blumenbach,  Virey,  Cuvier,  Lesson,  Bory  Saint- 
Vincent,  Desmoulins,  Latham,  Isidore  Geoffroy,  Nott  et  Gliddon, 
d'Omallius  d*Halloy,  de  Quatrefages,  Huxley,  HaeckeL 

4.  Classifications  recentes:  Triciologie.  Craniolog^e.  Les 
types  anthropologiques  abstraits. 

5.  Ethnographic  —  Type  ethiopique  et  ses  derives.  Races 
africaines.     Races  oceaniennes. 

6.  Les  negres  d'Afrique.  Senegambie.  Guinee.  Gabon. 
Angola.     Benguela. 

7.  Le  Soudan.  La  Nubie.  Le  Haut-Nil.  Les  lacs.  Resul- 
tats  ethnologiques  des  recentes  explorations  de  TAfrique  centrale. 
tJgandi,  Niams-Niams  et  M'bouttous. — Akkas.     Zulus. 

8.  Race  bantou  ou  cafre.  Bechuanas.  Bassoutos.  Makalolos 
Mozambique.  Zanzibar.  Somali,  Gallas.  Les  Koi-Koin  et 
Hottentots.     Avenir  de  la  colonisation  africaines. 

9.  Les  colonies  de  negres  esclaves.  Etats-Unis  d'Araerique 
Les  Antilles.  Le  Bresil.  Liberia.  Inaptitude  collective  des 
negres.     Croisements  des  races  noires  africaines. 

10.  Races  noires  de  I'Oceanie.  Negritos.  Papous.  Austra- 
liens.  Races  noires  de  I'lnde  et  de  Tlndo-Chine.  Les  Weddabs. 
Les  Mincopies. 

11.  Le  type  mongolique  et  ses  derives.  Branche  turco-mon- 
gole.  Les  Mongols,  Les  Turcs.  Les  races  boreales.  Samoy- 
edes.     Ostiaks.     Kamtschadales.     Aleoutiens. 

12.  Branches  sinique  et  thibetaine.  Races  de  la  Chine  et  de 
rindo-Chine,  du  Thibet  et  de  la  Birmanie.     Civilisation  chinoise. 

13.  Branche  malaisienne.  Les  Malais.  Les  Howas.  Les 
Japonais.     Ainos.     Carolins.     Aptitudes  civilisatrices. 

14.  Les  Polynesiens. — Origine.  Migration.  Civilisation.  Ex- 
tinction prochaine. 

15.  Branche  americaine.  A.  du  Sud.  Race  ando-peruvienne. 
Quichuas  et  Aymaras.  Les  Antisiens.  Les  Araucans.  Le 
Fuegiens.  Race  pampeenne.  Les  Patagons.  Les  Charruas. 
Race  brazilio-guaranienne.  Botocudos.  Tupis,  Mocovis.  Mun* 
durucus. 

16.  Races  prehistorique  de  TAmerique  du  Sud.  Civilisatioa 
des  Incas.  Races  indigenes  de  TAmerique  centrale  et  du  Mex- 
ique.  Civilisation  mexicaine.  Les  Antilles.  Etat  present  des 
races  de  I'Amerique  latine. 
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17.  Ameriquc  du  NorA  Creeks  et  Cherokces.  Cocnanches. 
Dacotahs  et  Sioux.  Algonquins.  •Hurons.  Iroquois.  Califor- 
niens.  Apaches.  Yakis.  Papagos.  Athapascans,  Chinooks. 
Nookta-Colombiens.  Repartition  et  condition  presente  des  indig- 
enes de  TAmerique  du  Nord.    Territoires  indiens. 

18.  Les  races  fran^aises  du  Canada.  Lcs  races  europeennes 
aux  Etats-Unis.  Acciimatement  Fecondite  respective.  Eflfet 
general  des  croisements  europeens,  negres  et  indigenes.  Lcs 
Chinois  en  Amerique. 

19.  Esquimaux  et  Kolosches. 

20.  Le  type  caucasique.  Les  Iraniens.  Les  Hindous.  La 
legende  aryenne.  Populations  dravidiennes  de  l*Inde.  Les 
Castes.  Brahmanisme,  Mazdeisme  et  Bouddhisme.  Afghans. 
Belouthes.     Persans. 

21.  Races  syro-arabes.  Le  Semitisme.  Les  Pheniciens.  Les 
Juifs.     Les  Chaldeens.     Les  Arabes.     Les  Abyssins. 

22.  Races  caucasiennes.  Georgiens.  Mingreliens.  Arme- 
niens. 

23.  Races  mediteraneennes.  Les  Egyptiens.  Civilisation  nil- 
otique.  Pelasges  et  Hellenes.  Etrusques.  Races  indigenes  dc 
TAfriquc  septentrionale.     Bcrberes.     Touaregs.     Kabyles. 

24.  Ethnologie  de  I'Algerie.  Acciimatement  respectif  des 
immigrants.     L'Algerie,  la  Sencgambie  ct  le  Gabon. 

25.  Races  prchistoriques  et  proto-historiques  de  TEurope. 
Races  de  Caustatt  et  de  Cro-Magnou.  Les  Ibcres.  Les  Ligures. 
Les  Basques.     Les  Italiotes. 

26.  Les  Goths.  Les  Cimbres.  Les  Gcrmains.  Invasions 
mongoliques.     Celtes  et  Germains.     Slaves. 

27.  Etat  actuel  de  la  domination  ethnique.  Colonisation.  Pop- 
ulation.    Aptitude  militaire. 

28.  Ethnologie. — Recapitulation.  Tableaux  com(>aratifs  dc  la 
distribution  des  races  humaines  a  diverses  periodcs.  Lcs  origincs. 
Unite  ou  pluralite  primitive  du  genre  humain.  Hypothese  dun* 
cantonnement  primitif.  Influence  des  milieux  ;  altitude,  tem- 
perature, climat,  etc. 

29.  Theories  diverses  sur  le  transformisme  et  le  specifismc.  de 
Maillet,  Lamarck,  Wallace,  Darwin.  Extinction  des  races  infc- 
rieures. 

30.  Des  croisements  ethniques.  Races  croisees.  Races  melees. 
Leur  valeur  comparative.  Resultats  generaux  et  spcciaux  du 
metissage.     Manages  consanguins. 

31.  De  la  civilisation  :  I^  langage.  Geste  et  mimique.  Chant. 
Langage  articule.  La  nourriture :  plantes  comestibles  sauvages. 
La  culture.  Le  feu.  Preparation  des  aliments.  Le  sel.  L  an- 
thropophagie.  Les  armes.  Les  outils.  Le  developpement  de  la 
civilisation  est  lie  au  perfectionnement  des  armes  et  des  outils. 
La  domestication  des  animaux.     Le  vetement.     Funcrailles. 

32.  Transmission  des  idees.     Le  nombre.    L'alphabct    L'ecri- 
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ture.     Le  dessin.     La  gravure  et  la  peinture.     L'imprimerie.    La 
stenographic.     La  musique.  •  L*harmonie. 

33.  L* organisation  sociale.  La  famille.  Le  manage.  Poly- 
andrie.  Polygamic.  Position  dcs  femmes  dans  la  societe.  Les 
Castes.     La  hierarchic.     La  guerre.     L'esclavage. 

34.  Mythologies  et  legendcs.  Religions.  Philosophies.  Con- 
ceptions di verses  du  Cosmos.  Le  fetichisme.  Culte  des  picrres, 
dcs  arbrcs,  des  animaux.  Astrolatric.  Chamanisme.  Sacrifices 
humains.  Polytheisme.  Monotheisme.  Rationalisme.  Atheisme. 
Positivisme.  Repartition  ethnique  des  croyances  religieuses, 
Atavisme  religieux. 

35.  Mutilations  qt  deformations  ethniques.  Deformations  du 
crane,  du  pied,  des  oreilles,  du  nez,  de  la  bouche.  Eunuchisme. 
Ovariotomie  esthetique.  I^  circoncision.  Colorations.  Orna- 
mentation. 

36.  Les  migrations.  Lois  generales  de  Taccroissement  et  du 
decroissement  de  la  population.  Epidemics.  Pathologic  com- 
parative des  races.  Famines.  Alimentation  comparee  des  racesw 
Rendement  musculaire. 

37.  Causes  generales  des  migrations.  La  conquete.  La  chasse. 
La  peche.  L'epuisement  du  sol.  La  navigation.  Pheniciens. 
Grecs.  Arabes.  Commerce  des  esclaves.  Metaux  precieux. 
Excedant  de  population.  Evenements  politiques.  Colonies 
penitentiaires. 

38.  Aptitude  ou  inaptitude  des  races  a  la  civilisation.  Rela- 
tions du  milieu  geographique  avec  le  developpement.  Fertilitc 
du  sol.  Rivieres,  iles  et  continents.  Civilisations  interrompues. 
Civilisations  disparues.     Emprunts  reciproques. 

39.  Chronologic  comparative.  Conditions  de  la  perpetuitc  de 
la  civilisation.  Creation  du  droit.  Evolution  des  idees  morales^ 
esthetiques  et  scientifiques.  Theorie  ethnologique  du  progres. 
Theorie  physiologic. 

40.  Portee  utilitaire  de  Tethnologie.  Conflits  modemes  des 
races.  Colonisation.  Migrations  futures.  Previsions  ethnol- 
ogiques. 

aEOLOGY  AND  PALAEONTOLOGY. 

A  Remarkable  New  Genus  of  Giant  Sloths.* — This  memoir 
describes  the  skull  of  a  new  species  of  Megatherium-like  animal, 
which  Dr.  Reinhardt  has  called  Grypotherium  darwinii^  from  the 
pleistocene  of  th6  Argentine  Republic,  and  which  has  been  pre- 
sented to  the  Museum  of  Zoology  of  the  University  of  Copenhagen 
by  Dr.  V.  Lausen,  together  with  a  large  number  of  the  remains  di 
other  animals  from  the  same  place.  The  skull  of  this  Megathe- 
roid  is  of  great  interest,  for  whilst  it  is  unmistakably  to  be  referred 
to  that  group  of  animals,  it  presents  a  singularity  not  found  in 
any  other  recent  or  fossil  sloth. 

^  BeskriveUe  af  Hovedskallen  af  et  Kampedcrvendyr^  Grypotherium  dartnmii^  fra 
Laplata^LandtnespUjstocene  Dannelser.  Af.  J.  Reinhardt.  (Ext.  Videns.  Scls. 
ijkr.  5te  Raekke,  Naturvidens.  og  Math.  Afd.  xn,  4.  410,  pis.  11.)  Kj^benluLTii,  1879. 
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The  skull  is  that  of  an  old  animal,  as  the  sutures  are  almost 
entirely  obliterated.  Its  length  is  .610  m.  (a  little  more  than  two 
feet),  which  would  make  the  creature,  when  alive,  intermediate  in 
size  between  Megatherium  amerUanum  and  Mylodon  robustits,  and 
therefore  belonged  to  one  of  the  largest  forms  of  the  family  yet 
discovered.  The  most  remarkable  feature  of  the  cranium,  and 
one  which  is  without  a  parallel  in  the  family,  and  hence  at  once 
distinguishing  it  from  all  allied  forms,  is  the  singular  structure  of 
the  muzzle.  The  intermaxillary  bones  are  completely  coossified 
(owing,  perhaps,  partly  to  the  age  of  the  animal),  and  rise  verti- 
cally upon  the  median  line  in  the  form  of  a  buttressed  bony  arch 
to  unite  above  with  the  anterior  extremity  of  the  nasal  bones, 
which  extend  forwards  beyond  the  anterior  extremities  of  the 
maxillaries,  resulting  in  a  structure  remotely  resembling  the  same 
parts  in  Rliinoceros  ticlwritms^  and  in  the  absence  of  an  osseous 
nasal  septum,  more  notably  that  of  R,  merckii,  in  which  the  bony 
nasal  partition  is  only  partially  ossified.  There  is  abundant 
evidence  to  show  that  this  arch  is  not  a  part  of  the  nasals  pro- 
longed forward,  since  there  is  a  suture  separating  the  latter  from 
the  intermaxillaries  proper.  The  structure,  however,  in  this 
animal  is  not  nearly  as  strong  as  in  R,  nurckii,  an  explanation  of 
the  strength  of  whose  nasal  bones  is  clearly  to  be  sought  in  the 
fact  that  these  were  surmounted  by  immense  horns  which  it 
probably  used  with  great  effect ;  as  to  whether  or  not  the  nasals 
were  armed  in  Grypotherium^  there  is  nothing  to  indicate,  at 
present  at  least,  that  they  supported  a  weapon  of  any  sort. 

The  presence  of  the  intermaxillary  arch  undoubtedly  entitles 
Prof.  Reinhardt's  species  to  generic  rank,  in  fact  there  can  be  lit- 
tle doubt  of  the  propriety  of  dividing  the  Mtgathenidis  pro- 
visionally into  two  new  groups,  the  Extinct  genera  Mylodon^ 
Seelidotherium,  Megatherium^  Megalonyx,  Caiodon,  being  forms 
t>'p:cal  of— 

a.  Aphelorhinee ;  with  unspecialized  intermaxillaries. 

b,  Diarhin(e\  with  intermaxillaries  vertically  produced  and 
joined  by  suture  to  the  anterior  extremity  of  the  nasals,  and 
dividing  the  external  nares  as  in  Grypotherium. 

The  intermaxillary  arch  dividing  the  external  nares,  but  with- 
out an  osseous  nareal  septum,  recalls  the  arrangement  of  the 
bones  of  the  muzzle  of  certain  lizards,  more  particularly  those  of 
Iguana, 

The  tooth  formulae  of  some  of  the  e.xtinct  genera  may  be  com- 
pared as  follows : 

Steltdotkerium  and  Mylodon molars  '^ — 

4"-"4 

.      .                                                                                                                   ^— ^ 
GryMkertum " 

4  ~"4 

4 — I 
Cslodon ♦«       ■ 
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forming  a  series  which  exhibits  very  nicely  a  process  of  gradual 
reduction  in  the  number  of  teeth. — %  A,  Ryder, 

A  New  Species  of  Cgelodon. — Prof.  Reinhardt's  contributions 
to  our  knowledge  of  the  poorly  known  genus  Cce/odon  estab- 
lished in  1839  by  Dr.  Lund  for  the  reception  of  a  Megatheroid, 
the  remains  of  which  were  obtained  by  the  latter  author  in  the 
bone  caves  of  Brazil,  are  also  noteworthy.  The  memoir*  deals  * 
with  the  remains  brought  by  Dr.  Lund  to  Copenhagen,  but  not 
fully  described  and  figured  by  him.  The  skull  in  the  present 
paper  is  well  represented,  and  valuable  figures  are  given  of  the 
feet  of  Ccelodon  escrivanerisis,  based  on  the  remains  of  the  young 
individual  found  in  the  last  cavern,  la  Lapa  de  Escrivania,  which 
Dr.  Lund  explored  in  1844,  whilst  the  name  C,  ntotquinensis  Lund, 
is  retained  for  the  species  represented  by  teeth  found  in  la  Lapa 
nova  Maquine  by  that  explorer  in  1835.  The  C,  escrwanensis 
was  about  the  size  of  the  large  South  American  ant-eater  {Myr- 
mecophaga  jubatd),  and  in  the  opinion  of  Dr.  Reinhardt  was  most 
nearly  allied  to  Mylodon,  and  in  some  respects  to  the  existing 
arboreal  Cholcepus.  Its  habits,  the  same  authority  thinks,  were 
arboreal,  and  he  looks  forward  with  much  interest  to  the  discovery 
of  an  extinct  type  which  seems  to  us  dimly  sha<dowed  forth  in 
Coelodon,  and  which  will  connect  the  fossil  Megatheroids  with  the 
existing  species  of  sloths.  To  us  there  is  much  evidence  to  show 
that  the  history  of  these  animals — their  succession  in  time  and 
their  descent — will  yet  be  as  completely  worked  out  as  that  of  the 
horse,  dog  and  camel. — y.  A,  Ryder, 

aBOO-RAPHY  AND  TRAVELS.  * 

African  Exploration. — Dr.  Rohlfs  writes  from  Djalo  (south- 
east of  the  Sella  or  Zeila  oasis),  on  the  8th  of  April  last,  that  he 
left  Sokna  on  the  nth  of  March.  Up  to  that  point  the  traveler 
passed  over  a  new  route,  partly  through  a  desert  country,  and 
also  through  two  hitherto  unknown  oases,  Abu-Nain  and  Djeb- 
bena.  This  region  abounds  in  fossils  of  every  kind,  Ammonites, 
Echinidae  and  others.  "  There  is  probably  no  other  district  in  the 
world  which  is  equally  rich  in  its  extinct  marine  fauna."  Dr. 
Stocker  has  sent  home  an  accurate  topographical  survey  of  the 
Djofra  oases  on  the  scale  of  I  :  100,000.  These  three  oases, 
Sokna,  Hon  and  Uadan,  are  bounded  by  ranges  of  hills  to  the 
north  and  south — the  highest  peak  is  Gannassa,  2000  feet  above 
the  sea-level.  Owing  to  the  fanaticism  of  the  natives.  Dr.  RohI& 
was  badly  received  at  Djalo,  and  has  been  unable  to  procure  a 
guide  on  account  of  the  unfriendliness  of  the  Bengasine  govern- 
ment    Dr.  Stocker  has  returned  to  Bengasi  to  try  to  favorably 

*  Kampedavendyr  Siagtm  Cctlodon,  Af  J.  Reinhardt.  (4to,  p.  ^57— 549,  pk. 
7.  Ext.  Videns.  Selsk.  Skr.  5te  Raekke,  Naturvidensk.  og  Mathem.  Afd.  XU,  3.) 
Copenhagen,  1878. 

'  Edited  by  Ellis  H.  Yarnall,  Philadelphia. 
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influence  the  rulers  of  the  country  and  enable  the  expedition  to 
proceed  to  Kufra,  the  next  oasis  in  their  journey  to  Wadai. 

Mr.  Donald  Mackenzie  has  established  a  station  at  Cape  Juby 
on  the  north-west  coast  of  the  continent,  and  made  a  treaty  with 
a  powerful  native  chief,  by  means  of  which  it  is  hoped  a  large 
and  important  trade  with  North-central  Africa  will  be  opened  up. 

M.  de  Semelle  has  now  returned  to  France,  and  states  that  he 
followed  the  course  of  the  Niger  from  Omtcha  as  far  as  Boussa, 
a  distance  of  300  miles,  and  the  Benuc  as  far  as  Oku  (?).  He 
has  collected  much  information  on  the  products  of  the  country, 
and  concerning  the  history  and  traditions  of  the  people.  Daily 
meterological  observations  were  taken. 

M.  Soleillet  has  also  returned  home,  and  in  a  recent  address 
speaks  highly  of  the  intelligence  and  peaceable  character  of  the 
Sultan  and  population  of  Sego.  The  Niger  at  Sego,  2000  miles 
from  its  mouth,  is  300  yards  wide. 

The  Rev.  S.  I.  Comber,  of  the  Baptist  Missionary  Society 
(English),  has  left  England  to  found  a  station  at  San  Salvador, 
situated  about  lOC  miles  south  of  the  Congo  and  200  from  the 
coast.  He  hopes  ultimately  to  reach  Stanley  Pool  above  the  falls 
of  the  Congo,  and  launch  there  a  small  steamer  which  is  to  be 
taken  up  in  sections.  The  Royal  Geographical  Society  has  sup- 
plied him  with  instruments. 

Dr.  Buchner,  one  of  the  German  African  Society  explorers,  has 
been  detained  by  the  rainy  season  at  Cassange,  on  the  Quango, 
before  going  on  to  the  capital  of  Muata  Yanvo's  kingdom. 

Maj.  Mechow,  another  member  of  this  expedition,  will  attempt 
to  descend  the  Quango  river  from  Cassange  until  it  joins  the 
Congo,  where  Stanley  identifies  it  with  the  Ibari  Nkutu. 

Maj.  Serpa  Pinto,  on  his  arrival  in  Lisbon,  delivered  a  lecture 
on  his  recent  journey  from  Benguela  to  Natal.  This  address  has 
been  fully  reported  in  the  daily  press  of  England  and  America, 
but  being  unfortunately  very  vague  and  rambling  in  character, 
we  are  glad  to  quote  from  the  London  Athenceum  {]\x\y  19,  1879) 
the  following  notice  of  his  work  as  explained  by  him  very  recently 
to  a  company  gathered  at  the  house  of  the  president  of  the 
R.  G.  S.,  in  London:  "  The  new  ground  traversed  by  Maj.  Pinto 
IS  comprised  between  Bihe,  in  the  interior  of  Benguela,  and  a 
place  called  Lialue,  in  the  '  Barotse  valley,'  passed  by  Living- 
stone on  his  journey  northward  along  the  Zambesi  towards  St 
Paulo  de  Loanda.  Thus  defined,  the  new  country  which  the  Portu- 
guese explorer  has  opened  up,  is  about  five  hundred  miles  broad 
u-om  north-west  to  south-east  The  blank  space  is  traversed  on 
Livingstone's  map  by  a  number  of  rivers  set  down  from  native 
report,  and  the  names  have  turned  out  generally  to  be  correct, 
although  the  courses  of  the  rivers  are  wrongly  given.  The  great 
merit  of  Maj.  Pinto's  exploration  lies  in  the  accurate  definition  of 
these  rivers,  and  the  fixing  of  all  important  points  by  astronomi- 
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cal  observation.  Arrived  on  the  Upper  Zambesi,  his  route  led 
him  along  regions  previously  made  known  by  Livingstone  and 
other  travelers.  Maj.  Pinto,  however,  made  excursions  near  the 
confluence  of  the  Chobe  to  ascertain  the  true  hydrology  of  the 
region  before  striking  south-eastward.  He  then  made  for  Sos- 
hong,  the  capital  of  the  Bechuana  country,  and  crossed  the  little 
known  westerly  portion  of  the  Transvaal  on  his  way  to  Pretoria 
and  Natal,  continuing  his  survey  as  he  went,  and  adding  most 
materially  to  an  accurate  knowledge  of  the  geography  of  the  less 
known  districts." 

"  As  geographical  results  of  the  highest  importance  must  be 
mentioned  first  his  longitudes.  Maj.  Serpa  Pinto  performed  the 
feat  of  carrying  three  chronometers,  one  of  which,  by  Dent,  kept 
excellent  time  across  the  continent.  Their  indications  were 
checked  by  astronomical  observations,  including  the  transit  of 
Mercury,  eclipses  and  occupations,  which  have  been  proved 
exact ;  and  thus  there  are  no  grounds  for  doubting  the  remarkable 
conclusion  which  he  draws,  that  Soshong  is  placed  on  our  maps 
more  than  a  degree  west  of  its  true  position — a  conclusion  which 
necessitates  the  shifting  of  the  Limpopo  a  degree  to  the  east  and 
narrowing  our  territory  in  the  Transvaal  to  a  corresponding 
amount." 

**  Next  in  importance  is  the  light  he  has  thrown  on  the  topog- 
raphy and  physical  geography  of  the  region  along  the  southern 
border  of  the  Benguela  highlands.  Lieut.  Cameron,  who  tra- 
versed these  highlands  on  his  journey  from  east  to  west,  estab- 
lished the  fact  that  the  succession  of  terrace  formed  coast  ranges 
of  Western  Africa  here  broadens  out  into  a  lofty  plateau.  Pinto 
devoted  much  of  his  time  and  attention  to  this  interesting  region. 
He  visited  the  sources  of  many  of  the  rivers  rising  on  this  water 
shed,  traced  and  mapped  them  ;  and  afterwards,  part  of  the  courses 
of  two  of  them,  which  flow  south  and  south-west  towards  the 
lower  lying  region  bordering  the  Kalahari  desert.  On  the  Ben- 
guela plateau,  at  an  elevation  of  5800  feet,  is  situated  the  central 
native  town  of  Bihe,  peopled  by  a  race  of  Boer  traders  and  trav- 
elers, parties  of  whom  annually  traverse  the  whole  western  inte- 
rior. A  little  west  of  this,  within  the  space  of  a  few  yards,  rise 
four  great  streams  which  flow  respectively  north-west  and  south- 
west to  the  Indian  ocean,  east  to  the  Zambesi  and  south  to  Lake 
Ngami.  Pinto's  journey  southward  and  eastward  from  Bihe  led 
him  to  the  upper  waters  of  the  Cubango  and  its  tributaries,  and  the 
Quando.  The  Cubango  (visited  in  its  lower  course  by  Andersson 
and  called  by  him  the  Okavango)  he  satisfied  himself  has  no 
connection  with  any  other  stream,  and  discharges  its  waters  in 
the  inland  basin  of  Lake  Ngami.  But  the  Quando,  a  much  less 
known  and  far  more  important  stream,  after  gathering  the  drain- 
age of  numerous  large  tributaries,  flows  for  several  hundred  miles 
as  a  navigable  river  and  enters  the  Zambezi,  its  lower  CQurse 
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being  the  stream  made  known  by  Livingstone  under  the  errone- 
ous name  of  Chobe. 

"  Maj.  Pinto  did  not  descend  these  rivers  for  any  great  distance, 
but  struck  across  their  upper  waters.  He  had  by  that  time 
exhausted  his  means  and  was  reduced  to  the  verge  of  starvation 
in  a  district  of  swamps  inhabited  by  a  light-colored  race  of  sav- 
ages allied  to  the  Bushmen.  He  consequently  made  for  the 
2!ambesi  by  the  nearest  route,  and  eventually  succeeded  in  strug- 
gling through  to  the  less  barbarous  settlements  further  south.  He 
has  submitted  all  his  maps  and  astronomical  observations,  and  his 
well  kept  barometrical  register  to  the  inspection  of  competent 
judges  in  London." 

The  other  division  of  the  Portuguese  Expedition,  under  Messrs. 
Capello  and  Ivens,  arrived  at  Cassange  in  December,  1878. 
Since  leaving  Bihe  in  November,  1877,  they  have  explored  a  part 
of  the  river  Quango.  When  last^heard  from  (April  5,  1879)  they 
were  on  the  margin  of  the  river  Lucala,  examining  the  country 
traversed  by  the  Cubango.  They  had  already  explored  that 
river  from  its  source  to  8*^  S.  lat 

MIOROSOOPY.^ 

Contagion  and  the  Germ  Theory. — One  of  the  best  of  the 
"  American  Health  Primers,"  now  in  course  of  publication  by 
Lindsay  &  Blakiston,  of  Philadelphia,  is  the  little  treatise  upon 
•*  Long  Life  and  How  to  Reach  it,"  by  Dr.  J.  G.  Richardson.  As 
might  be  expected,  from  the  name  of  the  author,  those  parts  of 
the  subject  which  have  been  fields  for  microscopical  work,  are 
treated  with  marked  interest  and  ability.  The  germ  theory  of 
disease,  in  which  the  author  seems  to  have  become  an  earnest 
believer,  is  explained  in  a  very  simple  and  plausible  manner,  and 
is  made  the  text  for  much  sensible  advice  as  to  the  means  of 
avoiding  contagious  diseases,  including  those  which  are  commu- 
nicated by  public  drinking  cups  and  toys,  such  as  whistles  and  toy 
balloons,  which  are  touched  to  the  lips  after  having  been  similarly 
used  by  other  people.  Very  valuable,  too,  are  the  conclusions  in 
regard  to  purifying  and  disinfecting*infccted  articles  or  localities ; 
and  the  folly  is  once  more  pointed  out,  which  it  seems  as  if  peo- 
ple never  would  learn,  of  believing  a  place  to  be  disinfected 
because  it  has  been  made  to  smell  badly  of  some  reputed  disin- 
fectant 

The  Microscope  in  Entomology. — The  illustrated  paper  on 
the  anatomy  of  Amblychila  cylindrifonnis,  by  Mr.  Carl  F.  Grissler, 
of  Brooklyn,  published  in  recent  numbers  of  Psyche,  is  so  full  of 
philosophical  spirit  and  of  fine  microscopical  work,  that  it  will 
interest  many  who  are  not  entomologists  and  to  whom  the  Cicin- 
delidae  would  be  new  acquaintances.     This  thorough  and  system- 

>  TbU  department  it  edited  by  Dr.  R.  H.  Ward,  Troy,  N.  Y. 
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atic  study,  with  its  fine  plate  drawn  on  stone  by  the  author  him- 
self, is  a  good  example  of  how  the  microscope  ought  to  be  used. 
Microscopists  will  be  similarly  interested  in  the  study  of  the 
structure  of  the  tongue  of  the  honey  bee,  by  Prof.  J.  D.  Hyatt,  in 
the  last,  July,  number  of  the  Amer,  Quar,  Afic,  Journal. 

Mandibles  of  Ants  worn  blunt  by  use. — "  Much  interest  has 
lately  been  developed,  in  the  Cambridge  Entomological  Club  and 
in  the  Entomological  Section  of  the  Boston  Society  of  Natural 
History,  by  discussions  ^yhich  owe  their  origin  to  the  statement 
published  by  Rev.  H.  C.  McCook,  that  the  mandibles  of  ants  arc 
worn  off  and  become  blunted  by  the  tabor  which  they  perform. 
It  has  been  thought  that  Mr.  McCook  was  mistaken,  that  the 
chitin  of  the  mouth  parts  of  insects  remained  as  it  had  been  upon 
emergence  from  the  chrysalis,  and  that  the  forms  of  mandibles 
observed  by  Mr.  McCook  were  monstrosities.  In  confirmation 
of  the  wearing  away  of  mandibles,  Mr.  E.  P.  Austin  exhibited, 
at  the  last  meeting  of  the  Entomological  Section  of  the  Boston 
Society  of  Natural  History,  nearly  a  hundred  specimens  of  /4wi- 
machiis,  in  which  all  the  fresh,  bright-looking  specimens  had  pcF- 
fectly-shaped  sharp  mandibles,  while  those  specimens  which  were 
old  and  worn  in  general  appearance  presented  every  gradation  of 
bluntness  of  the  mandibles.  Communications  on  this  subject, 
based  on  observation,  would  be  acceptable  to  the  Cambridge 
Entomological  Club." — Psyche. 

American  Quarterly  Microscopical  Journal. — For  the  first 
time  we  are  inclined  to  find  fault  with  this  new  journal.  The 
July  number  contains  several  good  natural  history  articles  and  a 
variety  of  interesting  notes  on  aperture,  illumination,  &c.  The 
portion  with  which  everybody  will  be  disappointed  is  the 
announcement  that  its  publication  will  cease  with,  the  present 
number.  This  will  leave  us  once  more  without  an  American 
periodical  devoted  to  the  publication  of  elaborate  memoirs  upon 
microscopical  subjects.  The  journal  has  already  acquired  a  char- 
acter and  name  too  valuable  to  be  lost,  and  it  is  to  be  hoped  that 
the  editor  and  publishers  will  be  induced  to  reconsider  their 
decision  to  abandon  the  enterprise. 
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—  We  take  pride  and  pleasure  in  drawing  attention  to  the 
appreciative  manner  in  which  British  naturalists  testify  to  the 
nature  of  work  recently  done  in  this  country  in  ornithological 
bibliography,  and  trust  that  the  desired  results  may  be  brought 
about. 
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Memorial  to  Elliott  Caues^  Esquire,  Assistant  Surgeon 

United  States  Army, 

We,  the  undersigned,  beg  leave  to  express  our  high  apprecia- 
tion of  the  **  Bibliographical  Appendix  "  to  your  work,  "  Birds  of 
the  Colorado  Valley,"  being  No.  1 1  of  the  Miscellaneous  Publi- 
cations of  the  United  States  Geological  Survey  of  the  Territories, 
under  the  charge  of  Dr.  Hayden.  And  at  the  same  time  we  wish 
to  place  on  record  our  gratitude  to  that  gentleman  and  to  the 
authorities  of  the  department  to  which  you  are  attached,  for  the 
liberality  they  have  shown  in  granting  you  permission  to  stay  at 
Washington  for  the  completion  of  this  and  other  important  works 
upon  which  you  have  now  been  so  long  and  so  usefully  engaged. 

The  want  of  indexes  to  the  ever  increasing  mass  of  zoological 
literature  has  long  been  felt  by  all  workers  in  every  department 
of  that  science ;  but  the  enormous  labor  of  compilation  has  hith- 
erto deterred  many  from  undertaking  a  task  so  appalling.  It  is 
with  no  small  satisfaction  that  we  recognize  your  readiness  to 
devote  yourself  to  work  of  this  nature.  Moreover,  we  feel  justi- 
fied in  hoping  that  should  the  installment  now  published  in  the 
volume  above  named  be  enlarged  in  a  similar  manner  so  as  to 
include  a  complete  bibliography  of  ornithology,  this  branch  of 
science  will  possess  an  index  to  its  writings,  perhaps  more  com- 
plete as  to  its  scope  and  contents  than  any  kindred  subject  of 
similar  extent 

An  undertaking  of  this  sort  is  beset  with  formidable  difficul- 
ties ;  not  only  is  its  extent  enormous  and  the  works  relating  to 
the  subject  are  widely  scattered  through  many  libraries,  public 
and  private,  but  the  qualifications  of  a  good  bibliographer  arc  not 
easily  to  be  found  united  in  one  person,  flis  application  and 
industry  must  be  untiring,  and  he  must  be  thoroughly  conversant 
with  the  art  of  bibliography.  In  addition  to  these  requirements, 
in  a  case  like  the  present,  an  equally  thorough  knowledge  of  the 
subject  under  consideration  is  indispensable.  You  happily  com- 
bine all  these  qualifications;  your  industry  has  long  been  ap- 
proved, your  knowledge  of  books  is  evident  from  what  you  have 
now  put  before  us,  your  knowledge  of  ornithology  has  long  been 
known  to  us.  We  can  well  believe  that  the  libraries  of  your  own 
country  are  better  stored  than  any  others  with  works  relating  to 
the  ornithology  of  North  America,  and  that,  therefore,  the  "  List 
of  Faunal  Publications  relating  to  North  American  Ornithology  " 
could  be  nowhere  better  prepared  thnn  in  Washington ;  but 
when  the  ornithological  literature  of  the  whole  world  has  to  be 
examined,  it  seems  to  us  almost  indispensable  that  the  older 
libraries  of  Europe,  and  especially  of  England,  France,  Italy, 
Germany  and  Holland  should  be  consulted  if  one  of  the  chief 
merits  of  your  work  is  to  be  maintained,  viz :  The  consultation  at 
first  hand  by  yourself  of  every  work  mentioned  therein. 

This  brings  us  to  one  of  the  chief  objects  of  this  memorial, 
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which  is  to  express  our  sincere  hope  that  time  and  means  will  be 
found  you  to  prosecute  in  Europe  the  great  undertaking  you  have 
commenced  so  well,  and  bring  it  to  a  successful  conclusion. 
Should  the  authorities  who  preside  over  the  department  to  which 
you  belong — and  especially  the  Surgeon-General  of  the  United 
States  Army — who  have  hitherto  so  liberally  granted  you  facili- 
ties for  the  scientific  work  you  have  performed,  be  disposed  to 
furnish  you  with  these  means  of  perfecting  your  undertaking,  we 
are  convinced  that  it  will  reflect  great  credit  to  them  and  the 
country  to  which  you  belong.  We  on  our  part,  so  far  as  England 
is  concerned,  are  ready  not  only  to  welcome  a  brother  ornitholo- 
gist, but  also  to  render  you  every  assistance  in  our  power. 

[Signed.] 

W.  H.  Flower,  F.R.S.,  etc.,  President  of  the  Zoological 
Society  of  London. 

T.  H.  Huxley,  Sec.  R.S. 

Charles  Darwin,  F.R.S. 

St.  Geo.  Mivart,  F.R.S.,  Sec.  L.S. 

Alfred  R.  Wallace. 

A.  Giinther,  F.R.S.,  Keeper  of  the  Department  of 
Zoology,  British  Museum. 

Philip  Lutley  Sclater,  M.A.,  Ph.Dr.,  F.R.S.,  Secretary  to 
the  Zoological  Society  of  London. 

Alfred  Newton,  F.R.S.,  V.P.Z.S.,  Prof,  of  Zoology  in  the 
University  of  Cambridge. 

H.  B.  Tristram,  F.R.S. 

Osbert  Salvin,  M.A.,  F.R.S.,  Editor  of  The  Ibis, 

F.  Du  Cane  Godman,  Secretary  of  the  British  Ornithol- 
ogists' Union ;  and  twenty-six  others. 

—  Recent  arrivals  at  the  Philadelphia  Zoological  Garden:  I 
English  blackbird  (Turdtis  mertd(i)\   i  Angora  goat  {Capra  hir- 
cus  var.) ;  4  barn  owls  {Strix flamea  americana)  \  i  sandhill  crane 
{GrJ4s  canadensis))  i  ring-necked  snake  {Diadophis punctatui)\  2 
Virginia  deer,  twins  {Cervus  virginianus)^  born  in  the  garden;  2 
electrical  eels  [Gymnotus  electricus\  South  America ;  2  red-crested 
cardinals  (Paroaria  cucullatd).  South  America ;  14  lizards  {Sceio- 
porus  undulatus)\   2  mule  deer,  twins  {Cervus  inacrotis),  and  I 
fallow  deer  [Dama  vulgaris),  born  in  the  garden ;  7  mandarin 
ducks  (Aixga/ericu/ata),  Chim;  1  rose-crested  cockatoo  {Cacatua 
moluccensis)  ]  5  banded  rattlesnakes  {Crotalus  horridus)\   i  wild 
cat  {Lynx  rufus) ;  78  finches  of  the  following  species— cutthroat 
finch  [Amadina/asciata),  spotted  munia  {Munia  undulata\  Maja 
finch  {Munia  maja),  black-headed  finch  {Munia  ma/acea),  sharp- 
tailed  finch  {Munia  acuticauda),  amaduvade  finch  {Estrelda  ama- 
duva\  orange-cheeked  finch  {Estrelda  melpoda\  bicolored  finch 
{Amadina  bicolor) ;  i  elk  {Cervus  canadensis),  born  in  the  garden ; 
2  short-eared  owls  (Brcuhyotus palustris)\  13  opossums  {Didelpkys 
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virginiana\  bom  in  the  garden ;  2  collared  peccaries  (DicotyUs 
tarqitatus),  born  in  the  garden  ;  I  common  gannct  {Sula  biusapta)^ 
I  pine  snake  (Pityophis  melanoleucus), 

—  Phosphorescence  appears  in  the  flesh  of  marine  animals 
along  with  a  gelatinous  substance  which  is  formed.  With  the 
microscope  (according  to  MM.  Banccl  and  Husson)one  finds  two 
kinds  of  germs ;  at  the  surface-cells  which  no  doubt  produce  this 
mucous  fermentation,  and  in  the  mucus  very  small  bacteria.  The 
cells  are  thought  to  act  like  plants,  decomposing  carbonic  acid  of 
the  air  by  day,  fixing  the  carbon  and  Iitx:rating  the  oxygen  in  the 
liquid.  By  night  they  liberate  carbonic  acid,  and  the  germ  then 
lives  and  causes  destruction  of  the  matters  round  it,  condensing 
oxygen  and  producing  carbonized  and  phosphorized  hydrogen. 
The  hydrogenized  products  being  burnt  as  they  are  produced, 
cause  the  phosphorescence.  The  author  considers  the  phospho- 
rescence of  the  lobster  due  to  a  fermentation  of  the  kind 
referred  to. 

Apropos  of  phosphorescence,  M.  Nuesch  records  in  a  recent 
number  of  the  yournal  de  Phannacic,  some  curious  observations 
regarding  luminous  bacteria  in  fresh  meat.  Some  pork  cutlets 
he  found  illuminated  his  kitchen  so  that  he  could  read  the  time 
on  his  watch.  The  butcher  who  sent  the  meat  told  him  the 
phosphorescence  was  first  observed  in  a  cellar  where  he  kept 
scraps  for  making  sausages.  By  degrees  all  his  meat  became 
phosphorescent,  and  fresh  meat  from  distint  towns  got  into  the 
same  state.  On  scratching  the  surface  or  wiping  it  vigorously, 
the  phosphorescence  disappears  for  a  time ;  and  the  butcher 
wiped  carefully  the  meat  he  sent  out.  All  parts  of  the  animal, 
except  the  blood,  acquired  the  phenomenon  over  their  whole  sur- 
face. The  meat  must  be  fresh ;  when  it  ceases  to  be  so,  the 
phosphorescence  ceases,  and  Bactirium  Urmo  appear.  None  of 
the  customers  had  been  incommoded.  It  was  remarked  that  if 
a  small  trace  of  the  phosphorescent  matter  were  put  at  any  point 
on  the  flesh,  of  cats,  rabbits,  &c.,  the  phosphorescence  gradually 
spread  out  from  the  center,  and  in  three  or  four  days  covered  the 
piece  ;  it  disappeared  generally  on  the  sixth  or  seventh  day. 
Cooked  meat  did  not  present  the  phenomenon,  but  it  could  be 
had  in  a  weak  manner  from  cooked  albumen  or  potatoes.  No 
other  butcher  shop  in  the  place  was  aflected.  The  author  is 
uncertain  whether  to  attribute  the  complete  disappearance  of  the 
phenomenon  to  the  higher  temperature  of  the  season,  or  to 
phenic  acid,  or  to  fumigation  with  chlorine. — English  Mechanic. 

—  In  " Notes  on  Ptcrygacera annarice*'  by  Carl  Bovallius  (Kgl. 
Svenska  Vet.  Akademien  Handlingar,  Bd.  4,  No.  8,  1878),  we  have 
a  very  full  account  of  this  interesting  form  of  Amphipod,  on 
which  the  author  bases  a  new  sub-family.    The  author  also  gives 
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in  a  foot-note  a  short  account  of  Martinus  Slabber,  the  original 
describer  of  the  species,  which  we  copy : 

"  Martinus  Slabber  was  born  in  1741,  probably  at  Middleburg. 
In  1767  we  find  him  elected  a  member  of  the  Hollandische 
Maatschappye  der  Wetenschappen.  He  was  then  called  '  Bailleuw 
en  Secretaris  te  Baarland  en  Bakendorp,  en  Secretaris  te  Oude- 
land/  In  1769  he  was  a  member  of  '  Zeeuwsch  Genootschap  der 
Wetenschappen  te  Vliessingen.  In  1793  keeping  the  above 
named  charge,  he  seems  to  have  removed  to  the  town  Goes, 
where  we  find  him  in  1807  as  '  Raad  der  Stadt*  He  died  in 
Gravenpolden  in  1835,  aged  94  years.  All  these  places  are  situ- 
ated on  the  isle  of  Walcheren." 

A  list  of  his  published  works,  six  in  number,  is  also  given. 
Slabber,  we  would  here  note,  was  the  first  to  figure  the  zoea  of 
Crustacea. — y,  S,  JC, 

—  Locusts  are  reported  as  doing  much  damage  in  Southern 
Russia  in  June ;  also  swarms  of  locusts  appeared  in  North-west 
India,  by  advices  received  in  London,  in  April.  Swarms  of 
locusts  have  likewise  recently  appeared  in  Armenia ;  news  from 
Elizabethpol  states  that  both  the  banks  of  the  river  Kur  were  com- 
pletely covered  with  the  insects  as  far  as  Terter  on  the  one  bank, 
and  as  far  as  Akstafa  on  the  other.     All  vegetation  is  devastated. 

—  In  a  posthumous  paper  by  Frederic  Smith  it  is  stated  that 
the  general  aspect  of  the  Hymenopterous  fauna  of  the  Hawaiian 
islands  is  North  American,  with  admixture  of  a  few  South  Ameri- 
can forms.  The  ants  are  most  diverse  in  character,  some  being 
cosmopolitan  in  range.  The  house  ant  of  Madeira  is  common, 
and  the  little  European  ant  {Ponera  contractd)  also  occurs  there. 

—  The  well  known  British  entomologist,  Frederick  Smith, 
assistant  keeper  of  the  Zoological  Department,  British  Museum, 
London,  died  Frebuary  16,  aged  72. 

—  Prof  Lawrence  Smith  has  been  elected  by  the  French 
Academy,  correspondent  in  mineralogy,  in  room  of  the  late  Sir 
Charles  Lyell. 

—  Dr.  Page,  Prof,  of  Geology  at  Durham,  died  at  his  resi- 
dence, Newcastle-on-Tyne,  lately.  Prof.  Page  was  a  voluminous 
writer  on  geology  and  the  physical  sciences.  He  was  long  con- 
nected with  Messrs.  Chambers,  of  Edinburgh,  and  many  years 
ago  his  name  was  a  good  deal  associated  with  the  scientific  basis 
of  the  well-known  book,  "  The  Vestiges  of  the  Natural  History 
of  Creation." 

—  Prof.  Huxley  has  lately  avowed  his  belief  in  the  fungoid 
origin  of  certain  diseases,  as  may  be  judged  by  the  following 
extract  from  a  recent  address  reported  in  the  English  Mechanic: 
**The  fungi  were  the  greatest  destroyers  of  useless  matter. 
Nature  did  her  best  to  get  rid  of  this  matter.    Death  was  said  to 
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be  one  of  the  causes  of  putrefaction,  but  this  was  not  quite  true, 
and  it  would  be  more  correct  to  say  that  life  was  the  cause  of  putre- 
faction.    If  they  took  proper  precautions  to  keep  away  from  any 
dead  body  the  organisms  he  had  mentioned,  it  would  not  putrefy, 
and  the  sole  cause  of  that  most  disagreeable  change  called  putre- 
Action  was  the  introduction  of  a  (>articular  form  of  life  more 
analogous  to  the  fungi  than  anything  else,  known  as  Bacteria.    It 
was  only  lately  that  they  had  known  much  about  them.    The 
Bacteriun  termo  was  not  more  than  a  30,000th  part  of  an  inch. 
If  they  took  a  small  portion  of  fluid  of  putrefying  matter  they 
would  find  millions  of  them  in  every  drop,  darting  about  as  if 
they  were  fishes.    They  multiplied  with  enormous  rapidity,  and 
after  a  certain  period  of  activity  passed  into  a  period  of  rest,  and 
afterwards  the  protoplasmic  substance  broke  up,  and  each  spore 
gave  rise  to  a  Bacillus  subtilis  again.     Their  rate  of  multiplication 
was  so  excessively  rapid  that  it  needed  only  one  of  these  Bacilli 
to  get  into  a  liquid,  and  in  the  course  of  a  couple  of  days  the 
whole  of  that  liquid  would  be  visibly  turbid  in  consequence  of  the 
multiplicity  of  the  Bacteria  to  an  extent  which  no  arithmetic  could 
express.    The  importance  of  these  bodies  was  that  they  exerted 
a  fermentative  influence,  and  they  did  for  the  fluid  what  yeast  and 
barm  did.     It  was  this  fermentative  product  which  gave  rise  to 
putrefaction,  and  if  they  took  such  precautions  as  would  keep 
out  the  bacteria,  a  dead  body  would  remain  intact  for  an  indefinite 
period.     It  was  on  this  principle  that  meats  were  preserved  for 
an  indefinite  period  by  being  partly  boiled  and  then  hermetically 
sealed  in  tins  so  as  to  preclude  the  air  getting  in.     If  they  con- 
sidered what  would  happen  if  all  the  animals  that  died  remained 
where  they  died  until  they  dried  up,  they  would  see  what  an 
important  part  these  Bacteria  played,  and  if  they  could  all  be 
gathered  together  they  would  make  more  than  all  the  rest  of  the 
animal  and  vegetable  kingdom.     But  they  had  a  great  significance 
which  it  was  important  they  should  all  understand.     In  France 
there  was  an  enormous  silk  industry,  but  it  sometimes  was  almost 
annihilated  through  the  death  of  the  silk-worms,  and  that  was 
almost  always  indisputably  caused  by  a  fungus.    A  disease  which 
had  all  the  characteristics  of  an  infectious  epidemic  resulted  in 
consequence  of  the  germs  of  the  fungi  being  introduced  into  the 
caterpillar,  and  each  one  infected  became  a  source  of  infection, 
which  spread  in  the  same  way  as  infectious  diseases  were  propa- 
gated.    There  was  a  splenetic   fever  known  in  some  countries 
which  killed  many  cattle,  and  it  had  been  made  out  that  it  was 
caused  by  these  Bacteria.     If  they  inoculated  a  healthy  animal 
with  it,  they  at  once  had  the  symptoms  of  the  splenetic  fever. 
A  new  disease  had  been  investigated  which  was  very  fatal  to  pigs, 
which  sometimes  became  epidemic,  and  which  was  caused  by 
Bacillus.    In  vaccine  lymph  and  smallpox  there  were  small  minute 
bodies,  and  it  was  found  that  in  these  the  infection  resided,  so 
that  they  were  coming  to  this  conclusion,  that  the  whole  of  our 
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great  epidemics  were  of  the  same  nature,  and  if  that  were  cor- 
rect there  could  be  few  forms  of  life  of  more  importance  than 
those  in  the  limits  of  the  visible,  which  he  had  been  describing." 
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PROCEEDINGS  OF  SCIENTIFIC  SOCIETIES. 

Appalachian  Mountain  Club,  June  ii. — Mr  C.  W.  Folsom 
read  a  paper  entitled  Notes  on  elementary  surveying  for  amateurs. 
Mr.  J.  B.  Henck,  Jr.,  exhibited  and  described  several  forms  of 
pedometer,  including  the  five  dollar  American  pedometer. 

July  9. — The  seventh  field  meeting  convened  at  the  Crawford 
House,  N.  H.  The  meeting  was  called  to  order  by  Prof.  William 
H.  Niles,  Cambridge^  Mass.,  president  of  the  club.  A  paper  was 
read  by  Prof  Charles  E.  Fay,  of  Boston,  on  Mount  Carrigan,  to 
the  summit  of  which  a  path  had  just  been  completed  by  the 
club.  (Members  of  the  club  conducted  a  party  from  the  Institute 
of  Instruction  to  the  summit  of  Mount  Carrigan  July  loth.) 
Prof.  Hitchcock,  of  Dartmouth  College,  spoke  oa  the  geology  of 
the  White  Mountain  Notch.  F.  V.  Hayden,  U.  S.  geologist, 
spoke  on  the  White  and  Rocky  mountains,  and  Prof.  F.  W. 
Clark,  of  Cincinnati,  on  North  Carolina  and  Tennessee  mountains 
and  scenery. 

:o: 

SELECTED  ARTICLES  IN  SCIENTIFIC  SERIALS. 

American  Journal  of  Science  and  Arts. —  July.  Silurian 
formations  in  Central  Virginia,  by  J.  L.  Campbell.  Extinct  vol- 
canoes about  Lake  Mono  and  their  relations  to  the  glacial  drift, 
by  J.  LeConte.  (These  volcanoes  were  active  since  and  probably 
before  the  glacial  period.)  Recent  additions  to  the  marine  fauna 
of  the  eastern  coast  of  North  America,  by  A.  E.  Verrill.  Notice 
of  a  new  Jurassic  mammal,  by  O.  C.  Marsh.  On  the,  Hudson 
river  age  of  the  Taconic  schists,  by  J.  D.  Dana. 

Psyche.  —  July.  Pupation  of  the  Nymphalidae,  by  W.  H. 
Patton. 

ZooLOGiscHER  Anzeiger. — Junc  9.  Keller  on  the  embryology 
of  the  sponges  (Chalina).  Benecke  on  the  maturation  and  fertili- 
zation of  the  eggs  of  the  bats. 

The  Geological  Magazine. — June,  On  recently  discovered 
teeth  of  the  musk  ox  [Ovibos  moschatits)  at  Craybow,  Kent,  by 
W.  Davies.  The  Glacial  period  in  Eastern  America,  by  C,  H. 
Hitchcock.     The  Till  in  New  England,  by  W.  Upham. 

Canadian  Naturalist. — ^June  23.  A  Canadian  Pterygotus,  by 
J.  W.  Dawson.   Moebius  on  Eozo'dn  canadense^  by  J.  W.  Dawson. 
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AN  ACCOUNT  OF  A  NEW  GENUS  OF  MINUTE 

PAUROPOD  MYRIAPODS. 

BY  JOHN  A.  RYDER. 

IN  1866  Sir  John  Lubbock  first  called  attention  to  the  remark- 
able little  myriapod  which  he  named  Pauropus  in  reference  to 
the  fewness  of  its  feet.  He  discovered  the  animal  in  coi#iderable 
numbers  under  decaying  leaves ;  he  did  not  consider  it  exactly 
social  in  its  habits ;  not  noticing  each  other's  presence,  they  did 
not  exhibit  the  extreme  ferocity  toward  each  other  which  charac- 
terize some  of  the  large  carnivorous  myriapods.  In  specimens 
of  the  same  genus,  however,  which  I  found  in  Fairmount  Park, 
Philadelphia,  in  the  nests  of  Termcs  flavipes,  upon  two  occasions, 
I  noticed  that  when  the  point  of  a  dissecting  needle  was  carefully 
brought  into  contact  with  them  so  as  to  not  injure  their  delicate 
little  bodies,  they  would  throw  their  heads  around  towards  the 
oflTending  needle  point  and  "  show  fight "  like  the  species  of  the  car- 
nivorous genus  Utliohius.  This  was  not  noticed  in  the  specimens  of 
Eurypauropus  which  I  am  about  to  describe,  and  which  I  kept  in 
confinement  for  about  three  months  ;  in  fact,  the  "  bustling,  active, 
neat  and  cleanly  "  little  Pauropus  is  in  strong  contrast  with  the 
former  in  the  two  first  particulars.  The  habitat  of  the  new 
American  form  is  much  the  same  as  that  of  Pauropus,  being 
found  in  moist  situations  under  sticks  and  decaying  vegetable 
matter,  and  like  it  appearing  to  respire  through  the  skin,  so  that  if 
placed  in  a  dry  atmosphere  it  soon  dies.  None  of  the  members 
of  this  group  attain  a  large  size,  P,  huxleyi  being  about  ^  of  an 
inch  long,  which  is  about  the  size  of  the  new  form,  whilst  P, 
pedunculatus  and  lubbocku  are  both  smaller. 

Upon  the  occasion  when  Sir  John  Lubbock  first  exhibited  his 
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then  new  species  at  the  meeting  of  the  Entomological  Society  of 
London,  "  Mr.  Westwood  remarked  that,  with  the  exception  of 
the  genus  Japyx,  described  by  Mr.  Halliday,  Pauropus  was  the 
most  interesting  addition  to  the  Articulata  which  had  been  made 
for  many  years."  This  high  degree  of  interest  attaches  to  the 
discovery  of  Pauropus  on  account  of  the  remarkable  characters 
which  it  presents,  and  which  constitutes  it  one  of  those  types 
known  to  systematists  as  synthetic  or  comprehensive^  that  is,  it 
embodies  characters  found  in  several  forms  widely  removed  from 
each  other  in  the  system.  In  the  form  of  the  body  and  legs  the 
creature  recalls  the  large  carnivorous  myriapods  or  centipedes, 
whilst  in  the  possession  of  a  pul villus  or  pad,  and  a  claw  on  the 
feet,  they  resemble  in  a  measure  true  insects ;  in  their  branched 
antennae  they  resemble  crustaceans,  and  in  their  herbivorous  hab- 
its they  resemble  the  herbivorous,  and  in  the  distribution  of  the 
legs  they  combine  characters  of  both  the  herbivorous  and  the 
carnivorous  myriapods. 

Sir  John  believes,  after  reviewing  the  opinions  of  the  most  dis- 
tinguished naturalists,  that  the  group  must  be  considered  a  class 
having  the  same  systematic  value  as  that  of  similar  subdivisioos 
of  the  animal  kingdom,  and  in  view  of  the  singular  assemblage 
of  characters  presented  by  Pauropus^  he  thinks  it  necessary  to 
erect  a  new  order  under  the  name  of  Pauropoda  with  a  family 
PauropodidcB ;  this  arrangement  would  then  cause  the  class  to  fall 
into  three  apparently  natural  groups. 

To  the  three  known  species  of  the  order  Pauropoda^  it  gives  us 
pleasure  to  add  a  fourth,  so  widely  different  from  all  others 
hitherto  described  as  to  leave  no  doubt  as  to  the  propriety  of 
erecting  a  new  genus  for  its  reception.  This  singular  form  was 
discovered  by  myself  in  the  month  of  April  of  the  present  year, 
in  East  Fairmount  Park,  in  company  with  my  friend,  Mr.  D.  S. 
Holman.  Upon  that  occasion  five  specimens  were  obtained,  which 
formed  the  basis  of  the  description  of  the  genus  published  in  the 
Proceedings  of  the  Academy  of  Natural  Sciences  of  Philadelphil 
shortly  afterwards.  Not  long  after,  in  an  excursion  with  the  same 
gentleman,  I  found  five  more  specimens  in  West  Fairmount  Park, 
on  the  west  side  of  the  Schuylkill  river,  perh;ips  a  mile  from  the 
first  locality,  which  I  succeeded,  as  stated  before,  in  keeping  alive 
until  the  middle  of  July  last;  having  produced  young  whilst  in 
confinement  under  such  circumstances  as  to  leave  no  doubt  that 
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they  were  the  parents  and  consequently  that  they  were  adults, 
having  undergone  no  change  meanwhile. 

The  new  form,  which  in  several  respects  differs  in  a  remarkable 
degree  from  Pauropus,  I  have  called  Fjurypauropus  in  reference  to 
its  great  relative  width.  The  antennae  are  five-jointed  as  in  Pan- 
ropus,  but  the  proportions  of  the  terminal  many-jointed  filaments 
are  different.  These  filaments  in  minute  structure  are  very  simi- 
lar to  those  of  the  old  genus,  being  composed  of  saucer-like 
disks,  which  are  superimposed  in  a  linear  series  and  united  at 
their  centers  to  each  other  by  delicate  but  very  short  pedicels. 
These  like  the  similar  filamentous  organs  of  Pauropus,  I  found 
could  be  studied  very  well  with  a  power  of  lOOO  diameters,  as 
they  measure  little  over  ^^^  of  a  millimeter  in  thickness  or  about 
lijijs  of  an  inch.  The  antennae  are  inserted  close  together  at 
the  front  of  the  head  with  a  very  narrow  bridge  of  chitin  inter- 
vening between  them  as  shown  in  Fig.  ii.  The  outer  branch 
bears  two  of  the  many-jointed  filaments,  between  the  bases  of 
which  arises  a  pedicel  surmounted  by  a  globular  or  ovoid  semi- 
transparent  body  with  linear  sepaliform  processes  clasping  it 
(but  which  are  not  shown  in  the  figure),  much  as  in  Pauropus 
pcdunculatus. 

The  body  is  composed,  apparently,  of  six  segments  ;  there  is  a 
possibility  that  the  head  is  composed  of  two,  in  which  case  there 
would  be  seven  in  all,  but  the  most  careful  focusing  failed  to 
reveal  more  segments  than  the  number  stated  above.  The  first 
or  head  segment  is  wide  and  broadly  rounded  at  its  anterior  mar- 
gin, and  overhangs  the  head  like  a  hood  or  shield  with  descending 
borders,  from  beneath  which  the  ends  of  the  antennae  project  for- 
ward in  a  remarkable  manner.  The  head  is  partly  free,  a  large 
vacant  space  appearing  on  either  side  and  in  front  of  it  between 
it  and  the  free  hood-like  head  shield  or  segment,  the  surface  of 
which,  as  well  as  that  of  all  the  others,  is  covered  with  small 
tubercles  and  spines,  as  shown  much  enlarged  in  Figs,  vi  and  viii, 
whilst  its  margins,  as  well  as  that  of  all  the  others  are  fringed 
with  hooks  or  spines  directed  backwards,  as  shown  in  Figs,  i  and 
IV.  There  are  no  other  appendages  belonging  to  the  head  seg- 
ment except  the  first  pair  of  legs,  which  seem  a  little  shorter  than 
those  following.  Between  the  first  segment  and  the  second  there 
arises  on  each  side  a  simple  hair,  which  appears  to  be  attached  to 
the  second  segment,  which   is  more  than  twice  as  wide  as  long. 
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and  is  overlapped  in  a  peculiar  way  by  the  first,  as  seen  in  the 
diagrammatic  side  view  of  the  animal  in  Fig.  v,  where  the  other 
segments  are  seen  to  overlap  each  other  in  succession  in  a  simi- 
lar manner.  The  third  segment,  of  nearly  similar  proportions* 
has  a  notch  in  each  lateral  margin  from  which  a  simple  hair  arises 
as  in  the  preceding  segment  The  fourth  segment  is  very  similar 
to  the  preceding  in  proportions,  and  is  notched  laterally  in  the 
same  way,  but  from  the  notches  on  either  side  there  arises  a  hair 
ending  in  a  bulbous  extremity.  The  fifth  segment  is  somewhat 
like  the  first  in  form,  but  has  a  notch  at  either  side  from  which 
there  arises  a  simple  hair,  and  it  is  truncate  behind,  the  truncated 
part  exceeding  very  slightly  in  width  the  diminutive  sixth  seg- 
ment, which  is  nearly  hidden  beneath  the  fifth.  On  either  side  of 
the  sixth  segment,  from  a  depression,  there  arises  a  short  hair 
about  half  as  long  as  the  hair  preceding. 

I  am  led  to  surmise  that  the  notches  at  the  sides  of  the  third, 
fourth  and  fifth  segments  of  the  adult  possibly  indicate  that  these 
were  primitively  compound,  and  in  reality  represent  two  seg- 
ments fused  together,  which  would  make  nine  in  all.  counting  the 
others  as  single;  this  view,  though,  evidently  is  not  without 
objection,  as  there  is  quite  as  much  ground  for  a  belief  that  the 
others  are  equally  as  compound.  From  this  point  of  view  the 
structure  of  Eurypauropus  becomes  of  the  highest  interest  to  the 
morphologist  as  representing  the  most  extreme  point  in  the  reduc- 
tion of  the  number  of  segments  in  myriapods.  It  is  in  fact  Pau^ 
ropus  with  the  number  of  legs  characteristic  of  that  genus,  but  with 
a  number  of  its  segments  obliterated  by  becoming  apparently 
fused  together  and  otherwise  modified. 

Two  pairs  of  legs  are  attached  to  each  of  the  second,  third, 
fourth  and  fifth  segments,  which,  with  the  single  pair  in  the  first 
segment,  make  nine  in  all.  The  legs  are  completely  concealed 
from  above,  in  life,  by  the  lateral  expansion  of  the  body  segments 
as  in  PauropHS,  but  the  expansions  are  not  composed  simply  of 
chitinous  pleural  pieces  as  in  the  latter,  but  the  thin  yielding 
whitish  ventral  body  wall  extends  almost  to  the  very  margins  of 
the  segments.  The  joints  of  the  legs  are  composed  of  thicker 
rings  of  chitin  than  in  Pauropus,  and  the  only  portion  of  the 
creature  where  a  thin  chitinous  body  wall  is  apparent,  as  in  the 
old  genus,  is  about  the  head  and  belly.  There  is  also  no  evi- 
dence of  segmentation  to  be  found  here,  the  covering  seeming  to 
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be  continuous  from  the  head  to  the  anal  extremity,  except  at  the 
points  where  the  mouth  and  vent  are  situated.  The  mouth  parts 
seem  to  be  very  similar  to  those  of  Pauropus,  though  in  view  of 
the  fact  that  it  has  been  very  difficult  to  get  a  satisfactory  view  of 
the  head  portion  of  the  animal,  I  will  not  be  too  explicit  in  my 
remarks  on  this  head.  The  anal  opening  is  guarded  below  and 
anteriorly  by  a  semicircular  plate  of  chitin,  shown  in  Fig.  in,  on 
the  under  side  of  the  posterior  extremity  of  the  fifth  body  seg- 
ment No  evidence  of  tracheal  openings  has  been  observed. 
Eyes  seem  to  be  wanting,  indeed  the  manner  in  which  the  first 
segment  overhangs  the  head,  would  lead  one  to  suppose  that 
vision  would  be  obstructed,  rendering  eyes  useless ;  then  the 
remarkable  antennary  structure  may,  in  a  great  measure,  replace 
the  eyes;  and  it  is  difficult  to  understand  the  use  of  the  peduncu- 
late hyaline  body  unless  it  be  auditory.  May  it  not  be  that  the 
Pauropoda  as  well  as  some  Diplopods  are  blind  ?  Polyxenes,  I 
am  convinced,  is  provided  with  very  delicate  tractile  organs  at  the 
extremity  of  the  antennae,  and  Bode  figures  minute  auditoiy 
organs  on  the  head  behind  its  glossy  black  eyes.  It  seems  to  me, 
therefore,  probable,  that  the  multi -articulate,  terminal  filaments  ot 
the  antennae  of  Pauropods  are  probably  for  the  most  part  tactile, 
whilst  the  hyaline  bodies  are  wholly  or  in  part  auditory  in 
function. 

The  larvce,  of  which  I  possess  two  specimens,  yield  no  better 
evidence  as  to  the  composite  nature  of  the  head  segment  than  the 
adults ;  the  total  number  of  visible  segments  in  the  young  seems 
to  be  three  with  uncertain  indications  of  a  fourth.  The  evidence 
that  these  larvae  are  the  offspring  of  the  adults  which  I  had  kept 
in  captivity,  is  complete,  having  been  taken  from  a  chink  in  a  bit 
of  decayed  wood  into  which  the  adults  were  repeatedly  seen  to 
crawl  during  the  three  months  of  their  confinement  Moreover, 
the  chitinous  shells  of  the  ova  from  which  the  young  had  escaped, 
were  found  in  the  same  cranny.  The  larval  Eurypauropus^  Fig.  i, 
is  exceedingly  depressed,  more  so  relatively  than  the  adult,  and 
appearing  on  this  account  very  much  like  a  young  Cimex^  orbed- 
bug,  and  having  much  the  same  relative  proportions,  viz:  ^  of 
an  inch  long  by  ^'3  of  an  inch  wide,  but  altogether  smaller.  It 
presents  the  same  peculiar  features  in  the  sculpture  of  the  upper 
surface  of  its  body  segments  as  the  adult,  but  the  tubercles  and 
spines  are  not  as  strongly  developed,  but  the  marginal  serratures 
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are  well  marked.  The  thickness  of  the  dorsal  chitinous  pieces  of 
the  segments  is  much  less  than  in  the  adult,  and  hence  the  ani- 
mal is  much  more  transparent.  From  each  side,  and  where  the 
head  segment  joins  the  succeeding  one,  there  arises  a  simple  hair 
as  in  the  adult,  and  from  each  side  posteriorly  at  the  points  where 
the  third  and  the  fourth  segments  join  there  arises  a  clubbed 
hair.  The  legs  are  six  in  number,  as  is  usual  in  larval  myriapods, 
and  appear  to  be  confined  entirely  to  the  second  segment,  and 
have  the  same  number  of  joints  as  those  of  the  adults.  The 
antennae  are  of  the  sanie  fonn  and  proportion  as  in  the  adult,  and 
have  similar  terminal  appendages.  The  mouth  parts  are  likewise 
similar,  and  the  wide  free  border  of  the  head  segment  extends 
forwards  and  downwards  anteriorly  beyond  the  head,  the  same  as 
in  the  full  grown  ones.  The  young,  as  would  naturally  be 
inferred,  are  very  much  paler  in  color  than  the  old  ones,  and  are 
of  a  pale  reddish-white  or  lilac  tint,  whilst  the  adults  are  of  an 
isabeline  or  pale  rusty-red  color,  the  closely  set  apprcssed  spines 
on  the  back  giving  them  a  perceptible  silky  lustre  when  observed 
with  reflected  light ;  they  are  much  paler  below.  Their  color 
when  viewed  with  transmitted  light,  is  pale  brown,  due  to  the 
chitin  of  the  body  walls.  It  will  be  readily  seen  that  the  con- 
trast in  color  between  the  new  form  and  Pauropus,  which  is 
almost  white,  is  very  great,  and  sufficient  to  constitute,  with  its 
other  features,  a  very  important  distinction. 

The  internal  anatomy  of  the  new  genus  I  have  not  yet  been 
able  to  work  out  satisfactorily,  owing  mainly  to  the  want  of  an 
abundance  of  material  wherewith  to  prosecute  the  investigation, 
and  also  not  less  on  account  of  the  want  of  proper  methods. 
These  latter  I  think  I  will  soon  be  able  to  apply.  The  entire 
bulk  of  the  animal  is  perhaps  three  times  that  of  Pauropus,  and  is 
therefore  better  adapted  for  anatomical  study  than  the  latter. 

In  habit  Enrypauropus  is  much  more  sluggish  than  Pauropus, 
and  does  not  scamper  away  into  the  nearest  crevice  like  the  lat- 
ter when  its  haunts  are  exposed  to  the  light.  The  specimens 
which  I  kept  in  confinement  were  placed  in  a  wide-mouthed 
ounce  vial,  half  filled  with  moist  earth  and  corked  up,  into  which 
I  had  placed  some  fragments  of  rotten  wood,  under  which  the 
animals  could  retreat ;  in  this  close  place  the  animals  lived  for  the 
time  I  have  before  stated.  In  physiognomy  they  much  resemble 
diminutive  sow-bugs,  and  they  also  resemble  these  in  the  choice 
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of  habitat  they  make,  but  all  of  the  specimens  I  have  yet  col- 
lected were  taken  from  the  under  side  of  fallen  limbs  in  damp, 
shady  situations  on  the  ground,  not  under  the  bark  of  trees. 

Eurypauropus  in  some  respects  is  a  good  deal  like  Palyxene^  in 
the  shape  and  superficial  ornamentation  of  its  segments,  but  the 
dorsal  serrate  plumes  and  caudal  fascicles  of  hooked  bristles  are 
deciduous  in  the  latter,  and  may  be  readily  brushed  off,  which  is 
not  the  case  with  the  tubercles  and  spines  of  the  former. 

In  view  of  the  fact  that  Eurypauropus  diilers  from  Pauropus  in 
the  same  way  that  Polydesmus  differs  from  yulus,  in  having  the 

legs  concealed  by  the  lateral 
expansion  of  the  body  seg- 
ments, as  shown  in  the  accom- 
panying cut,  where  Fig.  i  rep- 
resents a  diagrammatic  cross- 
section  of  Eurypauropus  and 
Fig.  II  the  same  of  Pauropus, 
as  well  as  in  having  the  head 
overhung  by  the  anterior,  lat- 
eral and  downward  production 
of  the  chitinous  shield-like 
first  segment,  and  that  it  has 
fewer  segments  than  any  other 
species  of  Myriapod,  I  venture  to  consider  it  a  family  under  the 
name  of  Eurypauropodidce.  The  following  revision  of  the  order 
becomes  accordingly  necessary. 

PAUROPOD  A,  Lubbock,  Trans.  Linn.  Soc.,  xxvi,  p.  i8i. 

Body  composed  of  6-10  segments,  convex  or  depressed,  with 
scattered  hairs  or  tubercles  and  spines.  Antennae  five-jointed, 
bifid,  bearing  three  long,  jointed  appendages.  Nine  flairs  of  legs ; 
feet  with  a  claw  and  pulvillus.     Herbivorous. 

L  PAUROPODiDiE,  Lubbock,  1.  c. 

Segments  ten,  the   chitinous  annuli  of  which  are  circular 

*  Adverting  to  Poiyxettes,  I  find  that  its  eggs  arc  usually  more  or  less  entangled  in 
a  felt  composed  of  the  caudal  bristles,  which  is,  no  doubt,  a  protection  against  the 
ravages  of  the  long-snouted  mites,  and  I  also  find  that  the  singular  barbed  hooks  of 
these  bristles  in  P.  fasciculatus  Say,  pre  different  in  form  from  those  of  P.  iagnrus 
of  Europe,  according  to  the  recent  figures  of  Bode. 

I^of.  Lcidy  has  recently  informed  me  that  he  has  lately  found  P,  fascicuiaius  at 
Kaston,  ?a.,  which  is  the  fourth  locality  known  to  me  for  this  species,  making  its 
))rcscnt  distribution  extend  from  Massachusetts  to  Georgia. 


.879-]       A  Nf^  Gemts  of  Minute  Pamropod  Myriapods,  6i  i 

in  section  with  very  thin  walls  and  without  superficial  sculp- 
ture. Head  not  concealed  by  the  forward  and  lateral  pro- 
duction of  an  anterior  segment  Legs  not  concealed.  White. 
With  eyes. 

1.  Pauropus  huxUyi^  Lubbock,  1.  c. 

Hyaline  body  of  the  outer  ramus  of  the  antenna:  sessile. 
Length  fV  inch.     Hab.  England  and  E.  Penna. 

2.  P,  lubbockii,  Packard,  Proc.  Bos.  Soc.  Nat.  H is., xi ii,  p. 409. 
Hyaline  body  pedunculate  but  shorter  than  in  the  next. 
Length,  .03  inch.  Hab.  Salem  (Packard)  and  Chelsea 
(Walker),  Mass. 

3.  P.  piduncuiatus^  Lubbock,  1.  c. 

Hyaline  body  on  a  long  peduncle.  Length  iV  inch. 
Hab.  England. 

H.    EURYPAUROPODIDi£. 

Segments  six,  composed  dorsally  of  a  thick  plate  of  light- 
brown  chitin,  greatly  depressed,  three  times  as  wide  as  high, 
spinose,  tuberculate  and  reticulate  on  their  upper  surfaces ; 
margins  serrate.  Head  concealed  by  the  hood-like  anterior 
production  of  the  first  body  segment  Legs  hidden  beneath 
the  lateral  expansions  of  the  body  segments.  Reddish. 
Without  eyes. 

I.  Eiiry pauropus  spinosus  Ryder,   Proc.  Acad.   Nat,   Sci. 

Phila.,  1879,  p.  139,  and  ibid.  p.   164.     Length   ^V  inch. 

Hab.  in  Fairmount  Park,  E.  Penna. 

The  discovery  of  additional  species  may  now  be  awaited  with 
some  confidence,  since  the  distribution  of  those  already  known 
has  been  so  cor^iderably  extended  by  Dr.  Packard  and  myself 
Sharp  eyes  and  patient  search  in  quest  of  these  and  kindred 
minute  forms  will  now  reward  the  student  with  striking  new  and 
little  known  species  much  more  quickly  than  by  collecting  the 
showy  and  conspicuous  insect  fauna  of  his  neighborhood.  It 
was  probably  the  keen-sightedness  developed  by  the  experience 
of  Sir  John  Lubbock  in  patiently  collecting  the  Thysanura  that 
led  him  to  detect  and  scrutinize  Pauropus,  leading  to  its  recogni- 
tion as  an  important  new  type. 

EXPLANATION  OF  THE  PLATE. 

FlO.  I.— Lanra  of  Eurypauropui  spinosus,  enlarged  fifty  times. 
Fig.  li.<^Aiitenni  of  adult,  enlarged  two  hundred  and  fifty  times. 
Fig,  lil«^Adalt  from  below,  enlarged  fifty  limes. 
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Fig.  IV. — Same  from  above,  the  sculpture  represented  only  on  the  first  segment, 
enlarged  fifty  times. 

Fig.  v. — Same  from  the  side,  enlarged  forty-eight  times. 

Fig.  VI. — Tubercles  on  the  upper  surface  of  the  segments  ntar  their  junction,  en- 
larged two  hundred  and  fifty  times. 

Fig.  VII. — Leg,  enlarged  fifty  times. 

Fig.  VIII. — Spines  and  tubercles  of  the  back,  enlarged  two  hundred  and  fifty 
times. 

:o: 

MICROSCOPICAL  FUNGI  INFESTING  OUR  CEREALS.^ 

BY  WM.  BARBECK. 

/.  Ergot, — In  examining  a  rye-field  about  harvest  time  we  may 
be  pretty  sure  to  find  some  plants  in  which,  although  the  ears 
with  their  bracts  or  glumes  are  apparently  developed  in  a  normal 
way,  some  of  the  grains  have  attained  an  abnormal  size  and  are 
of  a  somewhat  blackish  color.  We  have  here  what  is  generally 
known  as  **  Ergot"  (botanically  Claviceps  purpurea  Tul.),  a  fungus 
which  is  to  be  found  almost  exclusively  on  rye,  and  which, 
because  of  its  poisonous  effects  on  animal  organisms,  is  dreaded, 
particularly  in  those  parts  of  Northern  Europe  where  rye  bread 
forms  the  staple  daily  food. 

This  fungus  shows  three  distinct  stages  of  development,  two  of 
which  were  well  known  to  former  botanists,  but  were  described 
as  separate  species  belonging  to  entirely  different  genera.  It  is 
to  Tulasne  that  we  owe  the  discovery  of  their  immediate  connec- 
tion and  succession. 

Towards  June,  when  the  sexual  parts  have  been  dififerentiated, 
we  see  a  mucous,  honey-like  substance  flowing  from  out  of  the 
bracts  of  the  ear.  In  examining  this  "  honey-dew "  (as  it  is 
called  by  farmers)  under  a  microscope  of  high  power,  we  behold 
it  swarming  with  millions  of  minute  oval  spores,  or  conidia, 
which  upon  further  examination  we  find  to  issue  from  a  delicate 
but  complicated  mycelium  which  penetrates  the  ovary,  gradually 
transforming  it  into  a  soft  whitish  body  of  an  oblong  shape  with 
shriveled  surface.  In  this  form  our  fungus  was  described  and 
recorded  by  Leveille  as  Spacelia  segetum. 

In  the  course  of  a  few  weeks  the  gelatinous  membranes  of  the 
mycelium-threads  harden  and  assume  a  brownish  color.  Thus 
the  originally  soft  tissue  is  transformed  into  a  body  of  a  corky  or 

^  Read  before  the  Biological  Section  of  the  Academy  of  Natural  Sciences,  Phila- 
delphia. 
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horny  consistence.  We  now  have  the  so-called  "  Ergot-grain,'* 
or  the  second  stage  of  development  of  our  fungus,  formerly 
described  as  Sclerotium  clavus  Tode,  and  recognized  as  a  good 
species  among  the  Derniatomycetes.  At  the  top  of  the  "  Ergot- 
grain  '*  we  behold  the  dried  and  shriveled  remains  of  the  Spacelia 
as  a  sort  of  hood  of  a  dark-yellowish  or  brownish  color. 

In  this  form  of  Sclerotium,  the  "  Ergot-grains,"  most  of  which, 
of  course,  fall  out  of  the  ears  when  the  corn  is  taken  from 
the  field,  remain  on  the  ground  unchanged  through  the  winter. 

In  April  of  the  next  year  the  third  and  very  interesting  form, 
which  by  its  discoverer,  Tulasne,  has  been  termed  Clauiceps  pur- 
purea^ is  developed.  We  behold  a  number  of  purplish  carpophores, 
each  ending  in  a  yellowish  head  growing  out  of  the  Sclerotium, 
Each  of  these  little  heads  shows  in  longitudinal  sections  a  row  of 
regularly  shaped  and  arranged  peridia.  These  peridia  are  filled 
with  a  number  of  asci  containing  the  very  minute  and  thread-like 
spores.  Direct  experiments  made  by  Prof.  Kuehn,  of  Hc^He*  and 
other  mycologists,  have  proved  beyond  doubt  that  when  these 
spores  are  sown  into  healthy  young  blossoms  of  rye,  they  will  in 
a  short  time  produce  the  mycelium  of  Spliacelia,  The  same 
result  is  sure  to  be  obtained  by  means  of  the  conidia  of  the 
honey-dew,  which  in  a  comparatively  short  time  will  infect  other 
perfectly  healthy  ears,  and  will  even  carry  the  disease  over  to 
other  surrounding  plants,  such  as  several  species  of  grass,  etc. 

Thus  we  have  to  regard  the  Claviceps  spores  as  originating  the 
disease  in  spring;  the  Splmcelia  as  propagating  it  during  the 
period  of  fructification,  and  the  Sclerotium  as  preserving  the  con- 
tagion through  the  winter. 

It  is  generally  known  that  the  ergot  when  brought  into  the  hu- 
man organism  operates  as  a  narcotic  poison.  In  certain  years  which 
were  particularly  favorable  to  its  development,  numerous  cases  of 
poisoning  have  been  observed  in  Europe,  and  so  we  learn  of  a 
series  of  ergot  epidemics  recorded  in  ofllicial  European  statistics. 
In  1 77 1,  for  instance,  the  disease  was  so  acute  in  Westphalia  and 
Hanover  that  in  certain  villages  more  than  ninety  per  cent,  of  the 
cases  proved  fatal. 

The  parasite  has  acquired  its  German  name  "  Mutterkom," 
because  of  its  contracting  eflfects  upon  the  uterus,  owing  to 
which  it  has  becogic  an  efllicient  aid  in  obstetrics,  well  known 
under  the  old  name  of  Secede  comutum. 
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The  ergot  in  its  Sphacelia  form  is,  as  mentioned  before,  not 
confined  exclusively  to  rye,  but  its  conidia  infect  several  species 
of  grass,  such  as  Lolium,  Bromus.  Dactylis  and  others.  Thus  a 
number  of  diseases  befalling  our  domestic  animals  are  most 
probably  to  be  ascribed  to  the  "  honey-dew  "  which  the  animals 
have  eaten  with  such  infected  grasses.  Of  course  the  farmer 
ought  to  remove  the  infected  plants  growing  in  the  neighborhood 
of  his  rye  fields.  He  ought  to  pick  out  the  ergot  grains  as 
much  as  possible  before  the  corn  is  mown,  and  as  they  are  only 
formed  during  the  short  period  of  fructification,  he  has  to  apply 
such  methods  of  cultivating  his  ground  (particularly  the  drilling) 
as  tend  to  produce  a  simultaneous  development  of  the  fruits,  thus 
reducing  the  dangerous  period  to  a  comparatively  short  time. 

//.  Smuts. — The  Ustilagineae,  or  smuts,  are  parasitic  fungi 
whose  fine-threaded,  wide-spreading  mycelium  grows  through 
large  portions  of  the  infected  plants.  They  fructify,  however, 
only  in  certain  parts  of  these  plants  and  at  certain  periods.  In 
such  proper  places  the  threads  of  the  mycelium  increase  rapidly, 
resorbing  the  surrounding  tissue.  Their  free  ends  become  di- 
vided into  cells ;  the  latter,  after  being  separated,  are  surrounded 
by  a  second  membrane  and  thus  transformed  into  spores.  These 
spores  occupy  as  a  brownish  dust  or  powder  the  place  of  the 
destroyed  tissue,  and  are  set  free  in  a  measure  as  the  infected 
parts  decay. 

The*  organs  of  the  plant  in  which  these  fungi  are  fructifying, 
vary  according  to  the  species  of  smut.  So  we  see  the  whole 
panicle  of  oat  infected  by  UstUago  carbo,  or  **  oat-smut ; "  the 
interior  of  the  wheat  grains  by  Tilletia  caries^  or  '^ bunt'**  the 
anthers  of  several  Silenea  by  UstUago  antherarum,  and  the  female 
cobs  of  our  maize  by  UstUago  maydis,  or  maize-smut.  When  in 
any  of  these  Ustilagineae  the  spores  are  being  formed,  the  threads 
of  the  mycelium  become  dissolved  and  disappear ;  consequently 
when  the  smut  is  fully  developed  we  shall  find  nothing  but  the 
afore-mentioned  spores. 

Numerous  experiments  have  shown  that  these  spores  maintain 
their  power  of  germination  for  several  years.  When  brought  on 
a  moist  substratum  they  produce,  within  a  few  days,  a  germ  tube 
or  promycelium  on  which  minute  sporidia  of  various  shapes, 
according  to  the  various  species  of  smut,  ar^  formed.  Accord- 
ing to  the  observations  of  Hoffmann,  Kiihn  and  other  eminent 
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botanists,  these  «poridia  penetrate  the  epidermis  of  young  and 
tender  corn-stalks,  mostly  in  the  region  between  the  root  and  the 
first  jomt  of  the  stem.  The  mycelium  grows  in  an  upward 
direction,  following  the  course  of  the  longitudinal  cells.  How- 
ever, the  growth  of  the  plant  seems  not  to  be  injured ;  on  the 
contrary,  the  infected  plants  are  apparently  of  a  more  fresh  and 
bluish  green,  and  it  is  not  before  the  time  of  fructification  that  the 
devastation  becomes  visible. 

The  process  of  germinating  is  very  nearly  the  same  in  the  oat 
and  maize  smut,  whereas  the  "  bunt,"  or  Tilletia  caries  shows 
some  interesting  peculiarities.  In  this  parasite,  which  is  to  be 
found  exclusively  within  wheat  grains,  the  sporidia  are  produced 
in  a  verticillate  manner  from  the  germ  tube.  They  repeatedly 
anastomose,  and  this  anastomosis,  or  conjunction,  is  considered 
as  an  act  of  fructification,  for  immediately  afterwards  we  see  that 
oospores  are  formed,  from  which  very  minute  threads  are  sent 
forth  which  become  free  and  carry  the  disease  over  to  other 
wheat  plants. 

It  requires  an  experienced  eye  to  discover  the  bunt  in  any 
wheat  field,  for  the  infected  ears  are  not  distinguished  in  their 
outer  appearance  from  the  healthy  ones.  The  diseased  grains, 
however,  when  rubbed  between  the  fingers,  burst  at  the  slightest 
pressure,  and  we  see  that  instead  of  the  white  meal  they  are  filled 
with  a  dark  smutty  mass,  which  is  distinguished  by  a  naureous 
smell  resembling  herring  brine,  produced  by  a  volatile  oil,  the 
trimethylamine,  which  is  also  to  be  found  in  herrings. 

However  destructive  all  these  smuts  may  be,  it  is  within  the 
power  of  any  farmer,  if  not  to  prevent  at  least  to  limit  their 
excessive  increase.  The  spores  have  been  found  adhering  in 
large  numbers  to  the  grains  which  are  harvested,  and  which,  of 
course,  when  sown  in  spring,  will  transmit  the  contagion  to  the 
next  crop.  Now  a  solution  of  copper- vitriol,  which  is  not  hurtful 
to  the  seeds,  is  sure  to  kill  the  dangerous  spores,  and  so  we  have 
an  efficacious  and  at  the  same  time  cheap  preventive  remedy  on 
hand. 

///.  Rusts  afid  Brands. — The  parasites  of  the  hitherto  described 
species  we  have  found  to  be  destructive  to  the  several  organs  of 
fructification.  The  following  fungi  belong  to  an  entirely  different 
genus.  They  infest  and  destroy  the  stem  as  well  as  the  leaves 
and  vagina:  of  our  graminex  and  other  cultivated  plants,  and 


6i6  Microscopical  Fungi  Infesting  our  Cereals.      [October, 

are  generally  known   under  the   name  of  rusts  and  brands,  or 
UredinecB, 

In  examining  our  corn-fields  in  the  beginning  of  summer  we 
shall  most  likely  find  a  number  of  plants  covered  all  over  with 
bright  rusty,  later  in  the  year  with  dark  brownish  spots  and  hnes. 
These  pustules  are  produced  by  parasitic  fungi  which  have  their 
seat  under  the  epidermis  of  the  infected  plants^  and  after  being 
developed,  burst  through  the  epidermis  in  order  to  disseminate 
their  spores.  The  very  interesting  development  of  these  Urc- 
dineae  is  a  comparatively  recent  discovery,  the  more  interesting 
as  the  originators  of  the  disease  are  to  be  found  on  plants  belong- 
ing to  families  entirely  different  from  those  in  which  the  parasites 
are  developed. 

If  in  May  or  June  we  examine  the  leaves  of  some  Berberidea, 
RhamnacecB  or  Asperifoliacece  growing  in  the  neighborhood  of 
our  corn-fields  (particularly  those  in  damp  localities),  we  may  be 
pretty  sure  to  find  the  under  surface  of  such  leaves  covered  all 
over  with  little  cup-  or  jar-like  bodies  of  a  bright-rusty  color. 
These  little  cups  are  what  have  long  since  been  known  as  cluster- 
cups,  or  ^cidium.  They  present  an  elegant  object  under  the  mi- 
croscope, and  delicate  sections  will  show  that  the  interior  of  the 
cups  is  crowded  with  basidia,  from  which  regular  rows  of  bright- 
colored  spores  proceed.  (These  cluster-cups  are  generally 
attended  by  numbers  of  those  strange  little  bodies  known  as 
spermogonia,  growing  mostly  from  out  of  the  opposite  side  of 
the  leaf,  and  sending  forth  thread-like  spermatia,  the  real  nature 
of  which  has  as  yet  not  been  ascertained.) 

Prof  de  Bary,  of  Strasburg,  has  been  the  first  to  show  that 
when  these  JEcidium  spores  are  brought  on  certain  species  of 
corn,  for  instance  those  oi  Berber  is,  or  Barberry,  on  rye,  they 
immediately  begin  to  germinate.  The  tender  germ  tubes  force 
their  way  through  the  stomata  and  rapidly  develop  within  the 
infected  leaf  a  mycelium  from  which  the  afore-mentioned  spores 
are  produced  on  basidia  beneath  the  epidermis.  Prof,  de  Bary 
was  led  to  the  investigation  by  the  pertinacious  and  often  ridiculed 
assertion  of  old  farmers,  that  the  shrubs  of  Barberry  were  inju- 
rious to  rye  and  oats ;  and  indeed,  his  repeated  direct  experiments, 
as  well  as  those  of  a  number  of  other  botanists,  have  proved 
beyond  doubt  that  a  very  dangerous  form  of  rust,  the  Undo 
linearis^  is  produced  on^ly  by  the  spores  of  Barberry  cluster-cups. 
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In  the  same  way  it  has  been  shown  that  other  rust  diseases,  for 
instance,  such  as  are  produced  by  Undo  mbigo  vera,  which  also 
destroys  our  cereal  plants,  are  originated  by  certain  cluster-cups 
growing  on  other  plants  in  the  neighborhood  of  corn-fields. 

If  we  examine  the  rust-pustules  more  closely,  either  by  open- 
ing them  with  a  needle  or  by  making  thin  sections,  we  shall  find 
beneath  the  epidermis  and  growing  on  short  peduncles,  numerous 
yellowish  spores.  They  represent  simple  oval  cells,  the  proto- 
plasm of  which  contains  little  drops  of  an  orange-colored  oil. 
The  hyaline  episporium  is  granulated  and  shows  several  translu- 
cent spots,  the  places  from  which  the  germ  tubes  will  proceed. 
These  germ  tubes  are  rapidly  developed,  often  within  a  few  hours. 
They  penetrate  the  stomata  of  other  leaves  and  repeat  the  pro- 
duction, first  of  a  mycelium,  then  of  numerous  spores,  which  again 
pierce  with  their  germs  through  the  epidermis  of  other  plants. 
In  this  way  the  the  process  is  continued  through  the  course  of 
summer,  and  it  is  easily  explainable  that  under  favorable  circum- 
stances the  disease  may  be  propagated  from  field  to  field,  over 
vast  tracts  of  land,  assuming  quite  an  epidemic  character. 

Towards  the  close  of  the  hot  season  we  see  our  fungi  entering 
a  new  stage  of  their  development.  Repeated  examinations  of  the 
rusty  pustules  will  show  that  the  latter  are  gradually  transformed 
into  Ixxlies  of  a  dark-brownish  color.  Let  us  examine  these  dark 
bodies  a  little  closer.  We  shall  find  that  from  the  former  mycelium 
spores  of  a  quite  different  shape  and  color  have  been  produced. 
The  Uredo  or  summer  spores  have  disappeared  and  in  their 
place  we  behold  numerous  dark-brownish  two-celled  spores  with 
thick  or  perfectly  smooth  membranes  growing  on  long  pedicles. 
They  are  what  is  known  as  brand  {Pnccinia),  and  were  formerly 
described  as  an  autonomous  species  of  fungi.  In  reality  they  are 
tlie  winter  or  Teleuto  spores  of  the  rust.  The  spores  remain 
with  their  peduncles  attached  to  their  stroma  during  the  winter, 
and  do  not  begin  their  germination  before  the  following  spring. 
Then  one  or  several  germ  tubes  are  formed,  which  at  their  upper 
extremities  become  segmented  into  several  cells.  From  each  of 
these  cells  we  see  growing  out  a  very  fine  thread,  producing  a 
sporidium.  These  sporidia  are  set  free  and  are  scattered  by  the 
wind,  and  when  brought  on  the  leaves  of  barberry  are  sure  to 
produce  the  cluster-cups  first  described.  (The  latter  fact  has 
again  been  proved  by  numerous  direct  experiments.) 
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Thus  we  see  the  Aitidium  producing  Uredo,  the  Uredo  Pkc- 
cinia,  and  the  Puccinia  again  j^idium,  and  we  have  the  inter- 
esting fact,  that  fungi  of  an  apparently  unlike  structure,  which 
have  been  hitherto  described  as  belonging  to  different  genera,  and 
which  are  actually  to  be  found  on  entirely  different  plants,  are  in 
reality  but  sucessive  forms  of  development  of  the  same  parasite. 

By  this  discovery  of  De  Bary,  the  attention  of  a  number  of 
mycologists  was  directed  to  other  species  of  rusts.  Numerous 
experiments  have  been  made,  and  thus  the  connection  of  a  num- 
ber of  hitherto  separated  forms  has  been  found  out.  We  know, 
for  instance,  that  one  species  of  Uredo,  U,  straminis,  which 
destroys  the  glumes  and  attacks  the  ovaries  of  wheat-ears,  and 
which  in  1862,  in  Denmark,  caused  a  damage  of  nearly  a  million 
of  dollars,  has  its  ^cidium  form  on  the  several  Boraginece ;  that 
a  disease  on  pear  trees,  destructive  to  the  young  leaves  and 
ovaries,  and  known  as  Rcestelia  cancellata,  is  the  ^cidiufH  form 
of  a  Uredo  growing  in  early  spring  on  Juniperus  and  hitherto 
described  as  Gyimiosporangium, 

In  some  rusts  the  winter  spores  present  a  form  at  the  same 
time  very  elegant  and  quite  different  from  Puccinia,  So  we  see 
towards  autumn  the  under  surface  of  blackberry  and  rose  leaves 
spotted  all  over  with  little  blackish  powdery  tufts  of  the  so-called 
blackberry  brand  or  Phragmidium.  These  tufts  are  composed  of 
four  or  five-celled  elegantly  granulated  spores,  produced  on  long 
hyaline  peduncles.  In  the  same  places  where  we  find  them  now 
we  would  have  met  a  month  ago  the  one-celled  Uredo  spores, 
and  it  is  quite  interesting  to  observe  under  a  lens  from  day  to 
day  how  (beginning  at  the  circumference  and  moving  towards  the 
center)  the  dark  winter  spores  are  gradually  superseding  those  of 
Uredo.     This  connection  has  also  been  discovered  but  recently. 

In  the  same  way  the  dimorphism  of  several  other  rusts  and 
brands  has  been  defined.  However,  we  are  as  yet  ignorant  as  to 
the  development  of  a  good  many  other  species,  and  there  is  con- 
sequently a  vast  and  at  the  same  time  highly  interesting  field  left 
for  further  investigation. 

IV,  Mildew, — "  Mildew,"  says  M.  C.  Cooke  in  his  Parasitic 
Fungi,  "  is  one  of  those  loose  terms  which  represent  no  definite 
idea,  or  a  different  one  to  different  individuals.''  It  may  be  so  in 
England;  American  farmers,  however,  as  well  as  horticulturists  of 
my  acquaintance,  unanimously  apply  the  term  to  the  several  species 
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of  Erysiphe,  and  so  I  understand  under  the  name  of  "  mildew  " 
the  mycelium  of  a  parasitic  fungus  which,  sometimes  very  thin 
and  cobweb-like,  sometimes  in  a  thick,  felty  layer,  disturbs  the 
development  of  the  infected  plant,  particularly  by  obstructing  the 
stomata,  perhaps  also  by  drawing  its  nourishment  from  out  of  the 
infected  organs  by  means  of  little  wart-like  processes,  through 
which  the  mycelium  is  attached  to  the  plant  on  which  it  feeds. 

Among  the  great  many  varieties  of  Erysiphe,  which  are  to  be 
found  on  the  leaves  of  different  trees  as  well  as  on  a  great  many 
ornamental  and  useful  plants,  we  have  to  deal  here  with  one 
species,  E.  graminis,  which  in  certain  years  is  to  be  found  in 
abundance,  covering  the  leaves  of  the  several  cereals. 

The  real  nature  of  this  parasite  has  likewise  but  recently  been 
discovered,  and  it  requires  a  good  microscope  to  discern  the 
minute  organs  of  fructification. 

Soon  after  the  formation  of  the  "  mildew  "  has  commenced,  we 
see  some  of  the  mycelium-threads  growing  upwards  in  a  vertical 
direction.  These  threads  become  segmented  into  several  cells  ; 
each  of  these  oval  cells  is  separated  in  the  same  way  as  we  have 
seen  in  Sphacelia,  is  transformed  into  a  conidium,  and  by  means 
of  these  conidia,  the  mycelium  is  propagated  during  the  summer 
months,  with  incredible  rapidity  under  favorable  conditions. 

Towards  the  close  of  the  period  of  the  growth  of  vegetation 
we  see  in  a  very  interesting  way  that  peridia  are  formed  by  means 
of  a  sexual  process. 

At  the  crossing  point  of  two  mycelium-threads  two  cells  of  a 
somewhat  unlike  shape  are  differentiated.  The  larger  one,  issuing 
from  the  inferior  hypha,  is  club-shaped.  It  is  (according  to  De 
Bary,  to  whom  we  are  indebted  for  very  careful  investigations 
of  this  subject)  the  female  "ascogonium,"  as  he  terms  it,  against 
which  the  much  thinner  "  pollinarium  "  (growing  up  from  the 
inferior  hypha)  leans  closely.  The  contents  of  the  pollinarium 
being  absorbed  by  the  female  organ,  the  latter  begins  to  swell  or 
enlarge  as  the  poUinapium  disappears.  In  the  mean  time  a  num- 
ber of  secondary  threads  are  developed  at  the  basis  of  the  asco- 
gonium.  These  threads  surround  and  enclose  the  ascogonium, 
producing  numerous  lateral  as  well  as  inward  growing  ramifica- 
tions. The  lateral  threads  weave  themselves  into  a  compact  tis- 
sue which  afterwards  hardens,  becomes  brownish  and  forms  the 
outer  coat  of  a  pcridium,  while  the  sp.ice  between  this  coat  and 

VOL.  xin.— mo.  x.  4a 


620  Fresh-  Water  Entomostraca.  [October, 

the  ascogonium  is  filled  up  by  the  loose  tissue  of  the  inner  rami- 
fications. 

The  ascogonium  is  divided  by  repeated  partition  into  a  number 
of  asci,  each  of  which  in  our  species  contains  eight  spores. 
According  to  the  observations  of  several  botanists,  these  spores 
are  not  developed  before  the  next  spring,  so  that  the  parasite  is 
preserved  through  the  winter  by  means  of  the  peridia.  In  most 
species  of  Erysiphe  these  peridia  are  provided  with  hyaline 
appendages,  some  of  which  are  of  wonderful  regularity  and 
elegance  of  form,  when  seen  under  the  microscope. 


■:o:- 


FRESH-WATER  ENTOMOSTRACA. 

BY  C.  L.  HERRICK. 

THE  collector  of  fresh-water  specimens  is  constantly  meeting 
unexpected  forms,  especially  among  the  smaller  organisms, 
and  of  these  no  order  of  animals  furnishes  a  wider  variety  or 
more  curious  adaptations  than  the  fresh-water  Crustaceans  em- 
braced in  the  old  group  Entofnostraca,  which  is  by  many  authors 
at  the  present  day  subdivided  into  several  orders  of  Crustacea, 
the  name  being  retained  for  a  single  order.  To  the  microscopist 
particularly  they  are  available  as  a  never-failing  field  for  study, 
since  a  cup  of  water  from  almost  any  source  will  contain  abun- 
dant material  for  a  day's  work. 

The  Entomostraca  have  specialized  jaws,  but  the  gnathites  never 
exceed  three  pairs.  The  segments  of  the  abdomen  are  devoid  of 
appendages.  The  name  was  derived  from  two  words,  meaning 
insect  and  shell,  by  Otho  F.  Miiller,  and  applied  by  him  in  his 
"  Entomostraca*'  (1785)  to  the  animals  which  had  hitherto  been 
all  comprised  in  Linnaeus'  genus  Monoculus,  named  from  the  sup- 
position that  they  possess  but  one  eye.  This  order  has,  gener- 
ally speaking,  been  much  neglected,  and  in  America  particularly 
it  seems  to  have  escaped  attention.  The  members  of  this  order 
are  never  large,  and  many  are  so  small  as  to  be  with  the  greatest 
difficulty  detected  by  the  unassisted  eye,  yet  from  their  great 
variety,  wide  range  and  immense  number  they  assume  a  position 
of  considerable  importance  in  the  animal  kingdom. 

Recent  investigations  instituted  by  Mr.  S.  A.  Forbes,  of  the 
Illinois  State  Laboratory  of  Natural  History,  have  emphasized 
the  fact  that  the  lowly  animals  play  important  parts  in  the  econ- 
omy of  nature,  he  having  found  that  these  Crustaceans  enter 
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largely  into  the  diet  of  fish,  even  of  the  larger  varieties.  The 
larger  portion  of  the  Entomostraca,  numerically  at  least,  are 
vegetable  feeders  and  live  on  the  minute  particles  of  matter  float- 
ing in  the  water,  which  otherwise  would  tend  to  render  our  waters 
impure.  The  snails  wipe  clean  the  stones  and  water-plants,  and 
the  scavenger  fishes  remove  the  carrion,  but  it  remains  for  minuter 
forms  to  search  carefully  each  drop  and  remove  the  particles, 
microscopic  even  to  the  thousand  eyes  of  the  dragon-fly  larva. 
Thus  the  Sida  (Plate  iii)  in  swimming  uses  the  branchial  feet 
within  the  shell-valves,  not  only  in  taking  {he  necessary  air  from 
the  water,  but,  by  creating  a  counter  current  between  the  bases  of 
the  feet,  particles  of  food  are  constantly  brought  within  reach  of 
the  jaws.  In  common  with  low  forms  of  animals  in  general,  the 
processes  of  reproduction  arc  often  curiously  anomalous.  Con- 
gress of  the  sexes  is  in  many  cases  unnecessary  for  many  genera- 
tions, and  some  forms,  especially  the  Artcmia,  or  **  brine  shrimp," 
seem  unusually  susceptible  to  changes  in  their  environment. 
Males  are  often  produced  only  in  certain  seasons  of  the  year  or 
under  certain  climatic  conditions. 

In  the  Daphnia  the  females  produce  young  by  simple  budding 
from  the  ovary,  but  in  the  winter  the  ovum  is  enclosed  between 
the  valves  of  the  cara|>ace.  which  is  removed  at  each  molt,  and  it 
is  thus  enabled  to  resist  the  severity  of  the  cold  season.  Speaking 
of  the  molt  it  is  interesting  to  note  that  every  hair,  even  to  the 
finest  filament,  throws  off  a  sheath,  so  that  the  cast-off  integu- 
ment is  a  perfect  copy  of  the  animal  from  which  it  came.  In  the 
higher  forms  the  eggs  are  carried  during  the  later  stages  of  em- 
bryonic existence  in  double  or  single  sacs  extending  beneath  or 
on  either  side  of  the  abdomen.  In  the  Daphnia  and  other  forms 
enclosed  in  a  cara|>ace  the  animal  is  oviparous,  and  the  young 
can  be  seen  within  the  shell  in  a  cavity  above  the  abdomen  for 
some  time  before  they  are  sent  out  to  paddle  their  own  crystal 
canoe.  They  may  be  removed  from  the  fjarcnt  without  inconve- 
nience. In  the  larger  sub-division,  the  Ij)phyropoda,  the  chief 
organs  of  locomotion  are  one  or  both  pairs  of  antennae,  though 
natatorial  feet  are  never  wanting.  The  antennae  also  serve  as  pre- 
hensile organs  in  the  Cyclopoidea,  while  the  feet  throughout  the 
whole  legion  have  branchial  filaments. 

Every  one  who  has  used  ths  microscope  has  met  with  some  of 
these  animals,  and  we  will  mention  a  few  forms.  If  water,  taken 
from  the  clear  surface  of  a  lake  on  a  sunny  day,  be  carefully  ob- 
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served,  often  a  delicate,  transparent  animal  may  be  seen  darting 
about  in  the  vessel  like  a  flash  of  light,  or  if  the  lake  be  shal- 
low and  abounds  in  water  plants  the  related  form  represented 
in  Plate  i  may  be  seen.  As  it  springs  from  side  to  side  of  the 
jar  it  seems  a  living  jewel,  for  the  antennae  and  abdomen  arc 
tipped  with  varying  purple,  and  the  body  glows  yellow  and 
scarlet,  and  if  the  bright-red  egg-mass  be  present  it  is  a  con- 
spicuous object.  Place  it  under  the  microscope  with  a  low  power 
and  we  can  see  the  long  flexible  antennae,  and  if  it  is  a  male  the 
thickened  basal  joints  can  be  seen  terminating  in  a  spine  at  the 
thirteenth,  where  the  geniculating  joint  is  situated.  The  anten- 
nules  on  either  side  of  the  head  segment,  which  is  distinct  from  the 
thorax  in  this  species,  and  the  stylets  on  the  last  joint  of  the 
abdomen,  with  their  set^e,  are  noted — when  the  antennules  begin 
to  rotate  like  the  paddles  of  a  steamer,  and  bending  the  abdomen 
and  immediately  launching  a  powerful  "  kick  "  with  the  caudal 
setEE  spread  out,  at  the  same  time  that  the  antennae  beat  the 
water  like  oars  in  the  hands  of  an  expert,  the  animal  springs  out 
of  sight.  One  instinctively  looks  for  the  fellow  some  yards 
away,  but  remembering  that  the  whole  animal  is  little  over  .06 
of  an  inch  long,  wc  again  adjust  the  slide  and  bring  him  into  view. 

More  abundant  than  the  Diaptomus  and  better  known,  is  the 
Cyclops.  Plate  11  represents  a  large  species  in  which  the  hairs 
are  greatly  elongated,  especially  on  the  caudal  setK.  the  longest 
pair  of  which  resemble  feather  dusters.  The  Cyclops  has  received 
more  than  its  share  of  names,  owing  to  the  great  difference 
between  different  stages  of  its  existence.  If  we  place  a  female 
Cyclops  in  a  vial,  in  a  few  days  little  specks  will  be  seen  swim- 
ming about  in  the  water,  and  the  eggs  will  have  disappeared. 
These  specks  prove  to  be  the  young  of  Cyclops,  but  so  little  like 
the  parent  that  it  requires  much  faith  to  believe  they  will  ever 
assume  its  likeness.  Instead  of  five  pairs  of  feet  there  are  but 
three,  and  as  we  watch  the  growth  of  the  animal,  these  prove  to 
be  elementary  antennae  and  jaws,  while  the  true  feet  bud  out  of 
segments  not  yet  formed.  Almost  every  pool  furnishes  another 
example  of  the  Cyclopoidea  in  the  Cantkocamptus  which  resembles 
the  Cyclops  greatly,  and  goes  through  the  same  transformations. 
The  body  tapers  gradually  with  no  marked  distinction  between 
thorax  and  abdomen ;  the  egg-sac  too  is  under  the  abdomen,  and 
has  in  connection  with  it  a  colorless  tube. 

Perhaps  the  next  animal  to  attract  our  attention  will  be  a  crca- 
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ture  clothed  in  defensive  armor  of  crystal,  with  an  ovoid  helmet 
on  the  head,  from  beneath  which  protrude  the  secondary  antenna.*, 
which  in  this  family  are  always  the  larger,  and  the  chief  organs  of 
locomotion.  On  the  back  is  a  small  shield-like  plate  from  which 
are  suspended  the  two  plates  enclosing  the  body.  Under  the 
scuta  of  the  back  the  heart  can  be  seen  pulsating  regularly,  while 
just  below  it  is  the  intestinal  canal,  usually  green  from  the  vege- 
table matter  contained  therein.  The  jaws  are  suspended  from  the 
upper  |)art  of  the  head  and  meet  below,  where  their  toothed, 
grinding  edges  are  placed  in  opposition,  so  that  all  the  food  must 
necessarily  pass  between  them  to  be  comminuted.  The  existence 
of  a  median  dorsal  plate  in  Daphnia  seems  to  have  been  over- 
looked, it  will  be  readily  found  however  in  this  species  (Z>.  vetuld) 
by  placing  a  specimen  on  a  slide  and  allowing  it  to  dry  and  then 
tilting  it  up. 

The  genus  Daphnia  is  quite  well  represented  in  our  waters, 
both  in  variety  of  species  and  abundance  of  specimens.  The 
section  of  the  genus  separated  by  Dana  and  called  Ceriodaphnia 
includes  those  members  which  have  a  cellularly  reticulated  shell, 
but  this  character  does  not  seem  constant  in  the  closely  allied 
smaller  forms  which  it  evidently  ought  to  include,  if  indeed  the 
same  species  may  not  embrace  forms  with  both  reticulate  and 
non-reticulate  shells. 

One  of  the  most  interesting  of  all  Daphnia-like  species  is  Suia^ 
Plate  III.  A  species  of  Stela  and  also  a  new  species  of  the  allied 
genus  Daphnella  occurs  in  Minnesota  waters.  The  body  of  Sida 
is  highly  transparent,  rendering  the  study  of  the  inner  parts  less 
difficult  than  in  most  of  these  animals.  The  movement  of  blood 
corpuscles  in  the  head  and  the  currents  caused  by  the  branchial 
feet  (indicated  by  arrows  in  the  drawing)  can  be  readily  traced. 

The  curious  Polyphemus  also  is  represented,  an  animal  in  which 
the  body  is  much  curved  upon  itself,  and  the  last  joint  of  the 
abdomen  is  greatly  elongated  and  bears  two  long  flagella.  The 
single  staring  eye,  occupying  the  whole  of  the  head,  is  the  most 
conspicuous  organ,  while  the  apparently  undeveloped  branchial 
feet  at  first  suggest  the  young  of  some  other  species. 

But  the  most  curious  of  all  these  minute,  shelled  forms,  is  the 
single  species  of  Bosmina  (Plate  iv),  which  constitutes  the  family 
Bosminidx  of  Dana.  The  idea  at  once  suggested  is  a  strange  bur- 
lesque on  the  elephant,  though  the  animal  is  not  by  any  means 
of  elephantine  proportions,  being  not  two  hundredths  of  an  inch 
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in  length.  The  superior  antennae,  usually  very  small  or  nearly  ob- 
solete in  the  Daphnoidae,  are  the  longer,  but  they  agree  with  those 
of  other  members  of  the  tribe  in  having  little  motion  or  play.  These 
many-jointed  appendages  constitute  the  trunk  of  our  elephant, 
lying  as  they  do  in  so  close  juxtaposition  as  to  seem  a  single  or- 
gan. The  shell  of  Brosmina  is  tuberculate  and  partly,  at  least, 
reticulated  with  hexagonal  cells. 

A  group  of  smaller  animals  than  any  of  the  above  is  the  old 
family  Lynceidee  which  is  now  included  in  the  Daphnidae.  Many 
genera  have  been  formed,  but  only  one  or  two  are  founded  on 
reliable  generic  characters.  Eurycercus  contains  an  animal  nearly 
as  large  as  Daphnia,  but  the  remaining  animals  are  small  and  they 
all  agree  in  moving  by  a  steady  progressive  motion  rather  than 
by  successive  bounds,  which  peculiarity  is  due  to  the  shortness  of 
the  antennae.  The  head  is  sharper  in  front  and  a  little  black  spot 
beneath  the  eye,  which  is  common  to  all  Daphnidae  becomes  in 
Lynceus  and  its  allies  as  conspicuous  as  the  eye  itself.  This  spot  is 
of  unknown  use  but  seems  connected  with  the  base  of  the  antennae. 

There  are  representatives  of  two  genera  of  the  family  Cyprida 
to  be  found  in  every  pool.  These  animals  are  enclosed  in  a  shell 
which  covers  not  only  the  body  but  the  head  also,  so  that  the 
animal  can  withdraw  entirely  from  view  and  close  his  shell  about 
him  like  the  mussel,  which  the  shell  much  resembles  in  shape. 
The  Cypris  scurries  about  with  an  uncertain  running  motion, 
reminding  one  of  the  haste  of  an  excited  man,while  the  Candona 
loves  the  bottom.  The  inability  to  swim  freely  is  due  in  Candona 
to  the  absence  of  the  many  setae  on  the  antennae  (the  principal 
motary  organs),  which  broaden  these  paddles  in  Cypris.  In  this 
sketch  only  a  very  few  forms  have  been  glanced  at,  and  the  legion 
Phyllopoda  containing  Branchipus  and  the  "  brine  shrimp,"  has 
not  been  noticed,  but  objects  enough  to  employ  many  a  leisure 
day  have  been  seen,  any  one  of  which  might  well  repay  weeks 
of  study. 

DESCRIPTION  OF  PLATES.^ 

Pi^TE  I. — Diapiomus  longicomis  Herrick,  back  view  of  female  and  side  view  of 
male;  </,  basal  portion  of  male  antenna;  showing  enlarged  segments  preceding  gen- 
iculating  joint. 

Piw^TK  II. — Cyclops  sp.  ?  /7,  last  pair  of  feet ;  I,  2,  3,  4,  5,  feet  of  Cyclops  ^uadri- 
cornis  ;  6,  inferior  antennx. 

Plate  hi. — Sida  crystallina  Straus,  a,  h^  r,  feet  of  first,  second  and  last  pairs;  </, 
jaw  :  e^  extremity  of  abdomen ;  /,  superior  antennae. 

Plate  iv. — i,  Bosmina  iongirostris  ;  a,  portion  of  shell  with  superior  antennae; 
h^  anterior  antenna ;  2,  Lynceus  sp.  ? 

I  Used  throush  the  kindness  of  Prof.  N.  H.  Winchell,  Director  of  Minnesou  Geological  Snrvey. 
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NOTES  ON  THE  THRUSHES  OF  WASHINGTON  TER- 

RITORY. 

BY    S.    R.    LUM. 

ALTHOUGH  the  number  of  species  and  varieties  of  the  Tur- 
didae  of  the  north-west  coast  is  few,  yet  the  number  of  indi- 
viduals is  great  The  genus  Turdus  is  here  well  represented  by 
^four  species  and  varieties,  viz:  T.  fnigraiarius,  T.  futvitts,  T,  pal- 
last  var.  nanus  and  7*.  swainsani  var.  ustulatus.  These,  with  Town- 
scnd*s  flycatching  thrush  {Myiadcstes  townsendi),  comprise  the  list 
that  I  have  observed  in  Western  Washington  Territory  during  a 
residence  of  twenty-five  years,  never  having  met  with  even  a 
straggler  of  the  genera  Mimus  or  Harporhynchus.  I  am  aware 
that  the  cat-bird  (^M,  ccuralineftsis)  has  been  accredited  a  place  in 
our  avifauna  (See  Coues*  Key  to  N.  A.  Birds,  and  Birds  of  the 
Colorado  valley).  Cooper  speaks  of  it  as  found  in  the  Coeur 
d'Alene  mountains,  and  others  as  observed  in  Eastern  Wash- 
ington. 

I  have  traveled  extensively  in  Eastern  Oregon  and  Washington 
without  having  met  with  a  single  specimen  of  this  bird.  There 
is  a  bird  here,  the  towhee  bunting  (JPipilo  etythrophthalmus  var. 
areganus)  that  utters  a  cry  similar  to  that  of  the  cat-bird,  and,  from 
the  sound,  might  easily  be  mistaken  for  the  latter  bird.  If  found  in 
Western  Washington  at  all,  it  is  as  the  veriest  straggler,  or  I 
should  certainly  ere  this  have  recognized  my  old  acquaintance. 

Townsend's  flycatching  thrush  arrives  here  in  March  and 
remains  until  June.  Their  general  appearance  and  habits  are 
more  those  of  a  flycatcher  than  of  a  thrush.  They  may  be  seen 
perched  upon  the  dry  limb  of  a  tree  like  the  flycatchers,  watch- 
ing for  insects,  making  sallies  out  after  them  and  then  returning 
to  the  perch. 

During  these  times  they  now  and  then  utter  a  loud,  clear  note, 
resembling  the  word  "  brevier,"  the  accent  on  the  last  syllable.  I 
have  never  heard  the  song  spoken  of  by  others,  and  so  far  as  I 
know,  they  do  not  breed  in  this  section.  I  have  seen  the  young 
birds  in  their  spotted  plumage  in  the  Sierra  Nevada  mountains  of 
California. 

The  robin  is  extremely  abundant,  a  few  remaining  during  the 
winter,  the  majority  passing  further  south ;  they  breed  here  in 
great  numbers,  the  nest  being  not  unlike  that  of  their  eastern 
relatives. 
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The  varied  thrush  will  bear  a  more  extended  ooticeL  like  bs 
near  relative,  the  robin,  he  is  migratory,  having  a  more  nortiKT^ 
range.  In  numbers  they  nearly  equal  the  robin.  By  tlic  firs  d 
May  they  have  all  left  for  their  northern  homes  to  engage  as  ¥c 
are  told,  in  the  great  work  of  reproduction — the  shores  of  AI1S43 
and  the  valley  of  the  Yukon  river  furnishing  them  aH  tha!  s 
necessar>^  About  the  first  of  October,  when  the  first  frosts  iufi? 
crimsoned  the  leaves  of  the  vine  maple,  and  the  detached  kaits 
of  the  large  maple  are  slowly  settling  with  their  zig-zag  modot 
to  the  earth,  the  ground  already  covered  by  the  yellow  ibnns.  t2iei 
may  be  heard  the  exquisitely  sweet  and  musical  notes  ot  dse 
varied  thrush — not  in  a  variety  and  succession  of  notes,  bat  ia 
one  prolonged  strain  of  a  few  seconds  in  a  minor  ke^* ;  this  k 
repeated  at  short  inter\'als.  Frequently  there  are  se%-eral  birds  ia 
company,  varying  in  the  pitch,  thus  giving  a  concert  of  voices 
succeeding  each  other,  so  tender,  so  plaintive,  that  the  nide 
woodsman  pauses  to  listen  to  the  charming  melody  and  asks, 
what  bird  is  that  ? 

The  song  of  this  bird,  spoken  of  by  Drs.  Co<^jer  and  Sucklcy, 
I  have  never  heard.  This  may  be  accounted  for  by  the  £u:t  tbat 
I  have  never  known  them  to  remain  here  during  the  summer, 
which  is  their  breeding  time,  and  at  other  times  than  this  they 
seldom  utter  these  notes  or  I  should  have  have  observed  it.  Thej 
spend  most  of  their  time  on  the  ground  scratching  for  insects, 
and  when  flushed  alight  on  the  lower  limbs,  uttering  a  sharp 
**  chuck !  *'  "  chuck  I "  then  ascending  higher  and  higher  until  out 
of  danger.  They  are  more  vigilant  than  the  robin  and  more  dis- 
posed to  scratch  and  turn  over  leaves  after  the  manner  of  tiie 
"  chewink." 

Last  winter  I  caught  one  alive  and  placed  it  in  a  cage ;  in  a 
few  hours  it  became  reconciled  to  me,  and  took  food  firom  mr 
hands.  It  would  cram  itself  with  rotten  apples  and  bits  of  fircsii 
meat  until  it  could  hold  no  more,  and  then  look  at  me  as  much 
as  to  say,  "  I  am  sorry  I  can  accept  3rour  generosi^  no  more" 
In  the  course  of  a  few  days  I  secured  another,  which  I  placed  ii 
the  cage  with  the  first. 

I  soon  discovered  that  the  first  one,  so  &r  firom  being  pleased 
with  his  company,  was  quite  the  reverse,  for  the  second  being  the 
older  and  stronger  bird,  pounced  upon  him  in  the  most  deter- 
mined manner  to  kill  him.     I  separated  them,  hot  no  sooner  was 


1879-]      Nates  on  the  Thrushes  of  Washington  Territory.  631 

my  back  turned  than  he  renewed  the  attack,  and  would  have 
killed  him  in  a  short  time.  I  then  removed  the  second  one  and 
introduced  him  in  a  cage  with  a  sly,  thieving,  quarrelsome  Stel- 
ler's  jay  {Cyanums  stellerif).  Now  let  the  oppressor  be  oppressed ; 
we  will  see  the  result.  Thrush  number  two  recognized  an  old 
acquaintance,  and  with  that  deference  which  consciousness  of 
another's  superiority  inspires,  quietly  laid  aside  all  hostilities  ;  the 
two  lived  together  peaceably,  so  far  as  I  could  discover,  the  jay 
being  the  more  magnanimous  of  the  two. 

Three  of  our  thrushes  are  found  here  during  the  entire  winter, 
in  greater  or  less  numbers,  viz:  the  two  already  treated  of  and 
a  third,  the  dwarf  or  hermit  thrush  {T,  pallasi  vzr,  nanus).  Al- 
though most  of  the  latter  thrush  pass  further  south,  a  few  remain 
all  winter.  I  have  myself  observed  them  in  considerable  num- 
bers in  the  coast  region  north  of  San  Francisco,  Cal.,  in  January. 
Their  habits  are  shy  and  retiring,  being  found  oftenest  on  the 
ground  among  the  thick  bushes. 

In  March  and  April  they  pass  here  on  their  way  to  their  breed- 
ing grounds  further  north.  I  have  never  seen  a  solitary  bird  here 
during  the  summer.  About  the  last  of  September  they  make 
their  appearance  from  the  north.  Judging  from  the  accounts  of 
authors,  of  the  powers  of  song  of  the  near  allied  eastern  hermit, 
we  would  suppose  T  nanus  to  be  possessed  of  musical  powers  of  a 
high  order.  Perhaps  this  might  be  so  could  we  observe  him  in 
his  chosen  breeding  grounds  accompanied  by  his  mate  and  ten- 
der nestlings.  However  this  may  be,  with  us  he  is  entirely 
silent,  so  far  as  I  can  say.  If  his  presence  is  detected  it  must  be 
from  sight  alone. 

But  if  navius  and  nanus  withhold  from  us  their  song  and 
desert  us  for  more  congenial  northern  homes,  their  place  is  well 
filled  by  another  member  of  the  family  ( T,  swainsoni  var.  ustulatus). 
About  the  first  of  May,  when  the  thick  tangled,  deciduous  under- 
growth of  the  tall  sombre  fir  forests  is  decked  in  green,  their 
blossoms  on  every  hand  exhaling  perfume,  will  be  heard  the  sig- 
nal note  of  this  bird  announcing  his  presence  among  us.  The 
lover  of  bird  music  now  knows  that  the  time  for  his  enjoyment  is 
at  hand.  The  first  note,  loud  and  clear,  is  only  a  foretaste  of 
what  is  to  follow.  The  male  has  arrived  first  and  is  taking  a  sur- 
vey of  his  old  familiar  haunts  to  see  that  all  is  right  and  the  way 
clear  before  his  mate  joins  him.     For  several  days  after  his  arri- 
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val  no  song  is  heard,  then  a  low  succession  of  notes  comes  from 
the  thicket  copse,  as  if  he  were  trying  his  organs  and  training 
them  for  the  grand  concert  to  come.  As  time  passes,  these  notes 
increase  in  strength,  and  by  the  first  of  June,  when  his  mate  has 
joined  him  and  the  site  for  their  summer's  nest  is  chosen,  he 
seems  enraptured  by  his  own  powers,  as  with  quivering  wings  he 
pours  forth  a  volume  of  song  that  seems  to  vibrate  the  green 
leaves  of  his  surroundings. 

You  may  hear  him,  but  will  seldom  see  him,  so  shy  is  he. 
Once,  when  this  thrush  was  so  absorbed  in  his  own  performance 
that  he  scarce  seemed  to  notice  me,  I  succeeded  in  getting  directly 
under  him..  He  sat  on  a  limb  about  ten  feet  above  me;  first 
stretching  himself  up,  he  would  utter  a  loud  note  similar  to  the 
last  syllable  of  the  bob-white  quail,  the  "white  "  ending  with  the 
rising  inflection ;  this  was  the  prelude ;  then  would  follow  a  suc- 
cession of  notes  impossible  to  describe,  and  which  I  can  only 
compare  to  the  vibrations  of  a  wire  or  bell  when  struck,  the  undu- 
lations of  sound  gradually  decreasing  in  volume  and  rapidity  to 
the  end.  It  seemed  coming  from  a  direction  I  could  not  deter- 
mine, and  as  if  broken  in  a  thousand  fragments  on  the  surround- 
ing shrubbery. 

During  the  month  of  June  the  nest  is  constructed.  It  is 
oftenest  found  in  low  grounds,  where  the  water  stands  during  the 
winter,  but  at  this  season  is  dried  up.  Sometimes  it  is  placed  on 
the  horizontal  branch  of  a  fallen  tree,  at  other  times  in  a  small 
bush,  and  generally  from  three  to  six  feet  from  the  ground.  It  is 
simple  in  construction,  being  composed  almost  entirely  of  moss, 
about  three  inches  in  its  inner  diameter  by  two  inches  in  depth. 
The  eggs,  four  or  five  in  number,  are  j{  of  an  inch  in  length  by 
\\  of  an  inch  in  breadth,  with  a  pale  blue  ground  spotted  all  over 
with  light  reddish-brown.  This  I  suppose  to  be  the  main  breed- 
ing grounds  of  this  thrush  ;  their  nests  are  found  everywhere  in 
the  thickets  of  the  lowlands,  while  during  the  early  morning  and 
the  evening,  from  the  dense  forest  and  the  thickest  copse,  and 
every  sequestered  grove,  come  the  strains  of  this  prince  of  the 
birds  of  song;  who,  as  if  loth  to  desist,  often  prolongs  his  song 
until  after  sunset,  when  the  shades  of  night  have  thrown  a  weird 
gloom  over  the  depths  of  the  forest. 
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THE  LEATHER  TURTLE. 

BY  JOHN  FOKD. 

IN  all  the  realm  of  nature  few  avenues  are  more  attractive  to 
the  student  than  those  which  lead  into  the  ocean,  for  though 
trodden  from  time  immemorial,  a  peculiar  glamor  still  haunts 
the  almost  impenetrable  veil  beyond  which  they  end.  Such 
a  mysterious  charm  might  of  itself  awaken  an  interest  in  the 
minds  of  men.  But  an  incentive  far  more  potent  is  found  in 
the  hope  that  behind  this  shadowy  veil  thousands  of  unknown 
forms  of  life  are  hidden,  awaiting  only  the  coming  of  some  mod- 
em Aladdin  at  whose  touch  the  doors  of  their  habitations  shall 
fly  open  and  their  strange  and  weird  beauty  be  revealed. 

That  myriads  of  living  creatures  do  people  these  wondrous 
depths  is  shown  by  the  appearance,  at  intervals,  of  the  more 
venturesome  ones  on  our  shores,  inciting  the'  careful  observer  to 
renewed  efforts  in  the  study  of  their  forms,  their  habits,  and  their 
previous  surroundings. 

It  is  true  that  many  problems  regarding  the  latter  must  of 
necessity  remain  unsolved,  yet  much  may  be  studied  and  much 
be  learned  by  patient  and  persistent  endeavor. 

With  this  purpose  in  view  I  have  collected  a  few  facts  respect- 
ing the  recent  advent  of  specimens  of  Sphargis  coriacea,  a  species 
as  little  known  to  the  general  reader,  perhaps,  as  any  other  of 
like  dimensions  found  in  the  Atlantic.  The  animal  has  indeed 
been  referred  to  by  a  number  of  writers,  but  in  all  probability 
their  stock  of  information  has,  in  most  cases,  been  derived  from 
hearsay  rather  than  from  direct  examination  of  specimens.  In 
an  English  work  on  general  zoology,  published  by  Dr.  George 
Shaw  in  1802,  we  are  informed  that  the  coriaceous  tortoise  is  a 
native  of  the  Mediterranean,  albeit  specimens  had  been  taken 
now  and  then  on  the  coast  of  England ;  and  of  one  captured  in 
1729  near  the  river  I^ire,  in  France,  the  author  remarks:  "  It  is 
said  to  have  uttered  a  hideous  noise  when  taken ;  its  mouth  at 
the  same  time  foaming  with  rage  and  exhaling  a  noisome  vapor." 
He  also  adds,  that  according  to  Lacepede,  "  the  Coriaceus  tor- 
toise is  one  of  those  with  which  the  Greeks  were  well  acquainted, 
and  he  supposes  it  to  have  been  the  species  particularly  used  in 
the  construction  of  the  ancient  lyre  or  harp,  which  was  at  first 
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composed  by  attaching  strings  to  the   shell    of    some   marine 
tortoise." 

The  first  specimen  seen  in  this  latitude,  of  which  I  can  find  any 
record,  was  captured  in  Chesapeake  bay  in  the  year  1840.  This 
was  measured  by  Dr.  E.  Hallowell,  an  eminent  heri>etologist,  but 
his  figures  differ  so  slightly  from  others  made  more  recently,  it  is 
unnecessary  to  repeat  them.  As,  however,  the  description  given 
in  the  second  volume  of  North  American  Herpetology,  a  work 
published  in  1842  by  Dr.  John  Edwards  Holbrook,  was  the  result 
of  an  examination  of  this  specimen,  it  is  reproduced  here  in  a 
somewhat  condensed  form,  as  follows : 

*•  Characters, — Head  large,  jaws  strong,  superior  having  three 
deep  triangular  notches,  inferior  hooked ;  body  covered  with 
a  coriaceous  skin,  tuberculated  in  the  young,  smooth  in  adult  ani- 
mals ;  extremities  without  nails. 

"  Description. — ^The  carapace  is  sub-cordiform,  largest  before  and 
deeply  concave  on  the  neck ;  it  is  narrow  and  pointed  behind  and 
above,  and  is  marked  with  seven  longitudinal  carinae,  one  of 
which  runs  along  the  entire  vertebral  line.  On  either  side  of  this 
are  three  others,  the  external  ones  following  the  margin  of  the 
carapace  from  its  anterior  to  its  posterior  extremity,  where  they 
meet  in  a  point  above  the  tail.  The  nostrils  are  anterior  and  near 
together.  The  neck  is  short,  very  thick  and  covered  with  a 
coriaceous  skin.  The  anterior  extremities  are  twice  the  length  of 
the  posterior  ones.  The  tail  is  short  and  extends  but  little 
beyond  the  carapace.  The  whole  superior  surface  of  the  animal 
is  of  a  dark  brown  color  with  exception  of  the  carinae,  which  arc 
tinged  in  different  places  with  obscure  dirty  white." 

A  very  fair  portrait  of  Sphargis  coriacea  accompanies  this 
description. 

So  far  as  I  can  learn  no  later  evidence  has  been  given  of  the 
presence  of  Sphargis  on  our  shores  prior  to  the  summer  of  1878, 
when  four  specimens  were  stranded  upon  the  coast  of  New  Jer- 
sey. Of  these  two  were  doubtless  first  discovered  near  Atlantic 
City  by  the  writer  and  a  friend,  Mr.  Chas.  Morris,  one  of  them, 
in  fact,  being  observed  for  some  time  before  it  was  borne  by  the 
waves  to  our  feet.  They  were  both  dead,  though  otherwise  in 
good  condition. 

The  two  others  mentioned  were  landed  at  a  later  period  near 
Beach  Haven,  Ocean  county.  In  reference  to  them  Isaac  Hall, 
an  old  sea  captain,  remarked,  that  '*  he  had  seen  turtles  of  all 
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kinds,  but  these  were  the  largest  he  had  met  in  any  quarter  of 
the  globe/* 

In  the  early  part  of  the  present  year  (1879)  ^  ^^'^  specimen 
was  shot  oflTthe  coast  near  Wilmington,  North  Carolina,  by  Capt. 
Chadwick  of  that  city;  and  still  later  another  was  caught  at 
Gloucester,  Virginia,  by  Mr.  W.  H.  Ash,  the  wharf  agent  at  the 
point,  who  struck  it  a  powerful  blow  on  the  head  with  an  oar, 
stunning  it  and  making  it  an  easy  prey. 

The  former  of  these,  which  is  said  to  have  measured  seven  feet 
in  length  by  three  and  a  half  feet  in  width,  appears  to  have  puz- 
zled the  good  people  thereabouts  in  regard  to  its  true  character, 
some  calling  it  a  turtle  and  others  a  devil-fish,  while  the  captain 
held  to  the  opinion  that  it  was  Old  Nick  himself.  Unfortunately, 
however,  for  their  future  prospects,  it  proved  to  belong  to  the 
species  under  consideration  ;  "  more*s  the  pity,"  perhaps. 

The  specimen  taken  at  Gloucester  Point,  though  smaller  than 
the  last  mentioned,  was  none  the  less  surprising  to  its  captor  and 
others  who  saw  it,  many  of  them  being  of  the  same  opinion 
regarding  the  &te  of  '*  Old  Nick  *'  as  their  more  southern 
brother. 

With  the  exception  of  one  taken  alive  in  Delaware  bay,  June 
If  1879,  ^^  above  half  dozen  specimens  comprise,  so  far  as  any 
records  appear,  the  whole  number  found  on  our  coast  since  1840, 
a  (act  which  seems  to  corroborate  the  opinion  of  Dr.  Holbrook, 
who  assumed  that  they  were  quite  rare  in  American  waters. 
Nevertheless,  Dr.  Leidy,  Mr.  John  A.  Ryder  and  others,  who 
have  given  the  subject  much  attention,  believe  them  to  be  more 
plentiful  than  has  been  supposed.' 

As  a  proof  at  least  of  their  wide  distribution,  it  may  be  men- 
tioned that  in  addition  to  those  referred  to  by  Dr.  Gray,  two 
specimens  were  cast  up  on  the  coast  of  France  in  1872;  one  of 

>  An  account  of  this  turtle  was  given  l>y  Dr.  D.  H.  Storer  in  his  Report  on  the 
Keplilci  of  Ma5(sachu9etts,  1839.  The  specimen  there  described  was  figured  on  an 
excellent  plate  by  Dr.  Jeffreys  Wyman ;  it  **  was  taken  asleep  on  the  surface  of  the 
water  in  Massachusetts  bay,  in  the  year  1824.*'  A  specimen  weighing  about  1000 
lb«.  was  captured  in  Narragansett  hay  in  the  summer  of  1878,  and  was  presented  to 
the  Museum  of  the  Brown  University.  Providence,  R.  I.,  where  it  was  stuffed  by  the 
Curator,  Prof.  J.  W.  P.  Jenks.— £V/y<>r. 

*  Since  the  above  was  written  I  have  leame<l  from  Mr.  John  H.  Duscnbury,  a 
Philadelphia  dealer,  that  he  received  a  dead  specimen  of  Spkar^is  coriacea  from 
Delaware  bay,  in  1872,  which  weighed  916  pounds;  the  skeleton  of  which  was 
afterwards  placed  in  the  collection  belonging  to  Mr.  0*Rrien,  the  showman. 
VOL.  xift.— MO.  X.  43 
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whicli  was  obtained  by  Prof.  Paul  Gervais,  and  the  skeleton  pre- 
served by  him  for  the  Museum  d'Histoire  Naturelle  at  Paris. 

The  great  age  of  the  genus  in  Europe  is  also  shown  by  the  dis- 
covery of  Sphargis  pseudostracion  Gervais,  in  the  Miocene,  near 
Montpelier.  Protostega  gigas  Cope,  from  the  Cretaceous  of  Kan- 
sas is  closely  allied  to  Spliargis  coriacea,  though  a  much  larger 
species,  the  length  being  12.8  feet  and  the  width  from  tip  to  tip 
of  the  anterior  flippers,  1 1.3  feet. 

Two  other  species,  P.  neptunia  and  P,  tuberosa,  the  former  from 
the  Cretaceous  of  New  Jersey  and  the  latter  from  the  same  forma- 
tion in  Mississippi,  have  also  been  described  by  Prof.  Cope,  which 
seems  to  prove  that  the  genus  Protostega  was  quite  as  preva- 
lent in  Cretaceous  seas  as  is  Sphargis  in  those  of  the  present. 

Unfortunately  the  specimen  captured  in  Delaware  bay  and 
brought  to  Philadelphia,  lived  but  a  short  time  afterward;  its 
death  having  been  hastened  by  an  injury  received  from  a  boat 
hook  or  other  weapon  during  the  struggle  to  capture  it. 

The  chance  of  seeing  such  a  huge  denizen  of  the  ocean  was 
a  rare  one,  however,  and  very  many  citizens,  including  some 
eminent  naturalists,  took  advantage  of  it.  As  a  precautionary 
measure,  the  animal  was  kept  upon  its  back ;  nevertheless,  the 
muscular  power  displayed  by  the  creature  when  trying  to  regain 
its  normal  position  was  something  remarkable.  Especially  was 
this  the  case  just  previous  to  dying,  when,  according  to  its  owners 
statement,  the  united  efforts  of  four  men  were  required  to  keep  it 
in  place. 

During  a  quiet  interval  the  subjoined  measurements  were 
taken  by  the  writer,  kindly  assisted  by  that  careful  naturalist,  Mr. 
John  A.  Ryder: 

Feet.    IndMs. 

Entire  length  of  animal 6  7 

Length  of  carapace 5  o 

Greatest  width  of  same 3  4 

From  tip  to  tip  of  anterior  flippers. .....    8  8 

Greatest  width  of  anterior  flippers I  o 

From  point  of  beak  to  edge  of  carapace , I  3 

Diameter  of  neck I  o 

Elevation I  4 

Width  of  breast , 3  o 

Length  of  tail o  6 

As  a  subsequent  measurement  suggested  no  alteration  of  the 
figures  given  they  may  therefore  be  accepted  as  approximately 
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correct..  The  weight  of  the  animal,  taken  soon  after  its  death, 
was  765  pounds ;  as  much,  perhaps,  as  the  half  dozen  specimens 
I  have  alluded  to  would  average. 

It  follows,  therefore,  that  these  were  but  a  little  more  than  half 
grown,  or  that  1200  pounds,  the  estimated  weight  of  an  adult,  as 
given  by  Dr.  Holbrook,  is  much  too  large.  A  further  examina- 
tion of  the  specimen,  which  was  fortunately  secured  by  Prof. 
Cope,  will,  doubtless,  decide  the  matter.  In  the  meantime,  a  few 
of  the  more  prominent  characters  pertaining  to  the  animal  may 
be  profitably  referred  to.  For  instance,  the  mode  of  respiration 
in  Sphargis  is  peculiarly  marked.  This  is  apparently  eflected  by 
inflating  the  throat  with  air  until  it  is  much  enlarged,  and  then  by 
closing  the  nostrils  and  contracting  the  throat,  suddenly  forcing 
the  air  back  into  the  lungs.  That  this  pumping  process  is  com- 
mon to  all  the  Testudinata  is  known,  but  that  it  eflects  respira- 
tion is  denied  by  Drs.  Mitchell  and  Morehouse,  who  ascribe  this 
function  to  the  axillary  and  inguinal  muscles. 

A  much  wider  diflerence  is  found  in  the  skeleton.  Thus,  in 
Sphargis  the  vertebral  column  is  entirely  independent  of  the  car- 
apace, while  in  other  genera  it  is  co-ossified.  It  differs  also  in 
having  the  carapace  disconnected  with  all  the  other  parts  of  the 
skeleton.  Another  peculiarity  consists  in  the  carapace  being  com- 
posed of  a  vast  number  of  small  bony  irregular  tesserae  joined 
by  minute  suture.  The  plastron  is  also  more  rudimentary  than 
that  of  other  turtles,  being  represented  by  a  mere  oblong  ring  of 
bones.  Of  course  these  embrace  the  more  prominent  features. 
It  is  not  improbable,  however,  that  a  careful  study  of  the  animal 
will  develop  other  points  of  equal  interest,  in  which  event  the 
cause  of  science  will  be  profited. 

:o: 

WERE  THEY  MOUNDBUILDERS? 

BY  S.  L.  FREY. 

TH  E  question  as  to  whether  the  mound-builders  extended  their 
occupation  as  far  east  as  Eastern  New  York  is  an  open  one ; 
and  while  some  relics  recently  discovered  have  led  some  writers* 
to  the  conclusion  that  they  had,  I  think  that  we  need  much 
stronger  proof  before  we  are  warranted  in  drawing  this  inference. 
It  is  but  fair  to  conclude,  however,  judging  from  analogy,  that 

'  Wm.  L.  Stone,  Magatine  of  American  History^  September,  1878;  Prof. Geo.  W. 
Perkin«,  Portland  Meetin};  of  the  American  Association ;  Smithsonian  ContribationA, 
II,  p.  58. 
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some  people  occupied  this  section  of  country  before  the  advent 
of  the  Iroquois,  for  we  cannot  think  that  previously  to  that  time, 
this  fertile  land,  abounding  in  fish  and  game,  was  entirely  without 
inhabitants.  Who  these  tribes  were,  Hurons,  Shawanoes,  or  some 
more  advanced  people,  is  but  a  matter  of  conjecture.  It  is  an 
interesting  subject  for  investigation,  and  it  may  be  the  good  for- 
tune of  some  one  yet  to  discover  relics  that  will  lead  to  an  eluci- 
dation of  the  mystery. 

In  this  paper  I  wish  to  call  attention  to  and  describe  some 
ancient  graves,  and  their  contained  relics,  which  I  have  recently 
opened  and  examined,  leaving  it  for  others  to  conclude  from  the 
premises  which  I  shall  furnish,  whether  these  were  simply  Indian 
graves  of  an  old  date  or  those  of  another  people. 

I  have  known  of  the  place,  examined  for  many  years,  and  had, 
with  others,  previously  done  some  superficial  digging,  finding  at 
one  time,  in  a  grave,  thirty  arrow-heads  and  a  small  copper  awl. 
The  latter,  of  which  Fig.  i  is  a  drawing,  might  have  been  used 
for  piercing  holes  in  buckskin  garments,  but  as  implements  for 


Fig.  I. — Full  size. 

this  purpose  were  usually  made  of  bone  with  the  point  rounded 
and  sharpened  in  a  similar  manner,  and  as  these  were  obtained 
with  comparative  ease  and  were  equally  serviceable  for  sewing 
purposes,  I  think  that  possibly  this  copper  implement  had  a  dif- 
ferent, or  at  any  rate  an  additional  use.  According  to  many  early 
writers  the  natives  at  the  time  of  the  discovery,  were  found  in 
possession  of  ornaments,  necklaces,  &c.,  of  pearls,  the  perforating 
of  which  was  done  with  a  heated  copper  spindle.  The  square 
shape  of  this  implement  indicates  that  it  has  been  set  in  a  handle, 
and  the  point  being  very  smooth,  shows  use  of  some  kind.  That 
it  was  intended  for  a  drill  of  this  description  seems  not  improb- 
able, when  viewed  in  connection  with  certain  shell  relics  subse- 
quently found,  and  which  are  described  in  this  article. 

Aside  from  the  above,  as  far  as  I  have  been  able  to  learn,  little 
had  been  found  by  others  digging  at  this  place.  It  is  known  as 
an  "  Indian  burying-ground,"  and  was  originally  an  extensive 
knoll  of  sand  and  gravel  with  an  upper  stratum  of  loamy  soil 
about  four  feet  in  thickness,  mixed  with  angular  fragments  of  sand 
rock.  It  has  a  southern  exposure,  and  is  abutted  on  the  north 
by  a  precipitous  rocky  hillside.  Unfortunately,  however,  the 
^t  of  this  old  graveyard  was  removed  years  ^o  to  make  ao 
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emlnnkment  for  a  railroad,  and  tradition  says  that  many  skeletons 
and  relics  were  unearthed  at  this  time,  the  bones  being  buried 
under  the  roadway,  and  that  the  relics,  through  the  customary 
ignorance  of  the  workmen,  were  destroyed  and  lost 

In  Fig.  2  I  have  given  a  section  of  the  place  which  shows  the 
original  form  and  what  remains  of  the  graveyard  sufficiently  well; 


Fig.  2. 
the  point  between  a  and  6  is  where  the  graves  which  I  opened 
were  found  ;  its  conformation  and  the  character  of  the  soil  sug- 
gested that  it  might  have  been  somewhat  artificially  altered. 

So  much  digging  had  been  done  previously  to  little  purpose, 
that  I  had  little  faith  that  any  graves  remained  undisturbed,  but 
a  friend  of  mine  accidentally  hearing  that  a  curious  pipe  had 
recently  been  found,  we  visited  the  place  one  afternoon  in  Novem- 
ber, too  late,  however,  to  do  more  than  a  little  hasty  and  super- 
ficial digging.  Examinations  of  places  of  this  kind,  containing 
graves  of  an  ancient  date,  should  of  course  be  made  with  care, 
else  will  most  of  the  bones  and  interesting  relics  be  destroyed,  or 
at  any  rate  no  satisfactory  conclusion  can  be  arrived  at  in  regard 
to  the  manner  of  burial,  probable  age,  &c. 

Although  our  digging  at  this  time  was  hasty,  and  done  a  little 
recklessly,  I  was  fortunate  in  finding  one  grave,  from  which  we 
obtained  several  relics  of  interest ;  the  most  curious  being  a  tube, 
the  shape  and  general  appearance  of  which  is  represented  by 
Fig.  3.  This  tube  case,  being  covered  with  a  dark  earthy  deposit, 
we  were  led  at  first  to  think  was  made  of  clay,  but  upon  closer 
examination  with  a  powerful  magnifier,  I  am  inclined  to  think 
that  it  is  of  stone,  steatite  perhaps.  Under  the  glass  there  is  none 
of  that  appearance  of  pounded  shell  or  stone  so  generally 
observed  in  all  early  fictile  fabrics.  The  rings  and  marks  made 
by  the  boring  tool  arc  also  plainly  seen  in  all  of  thom. 
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Fio.  .3.— One-hsif  natuml  m 
This  tube  is  four  and  a  quarter  inches  long,  the  perforation  has 
at  one  end  a  diameter  of  one-quarter    of  an   inch,   gradually 
enlarging  until  it  reaches  at  the  other  end  a  diameter  of  three- 
quarters  of  an  inch. 

Besides  the  tube,  we  found  at  this  time  a  sea  shell,  somewhat 
modified  for  a  drinking  vessel,  its  longest  diameter  being  four 
inches,  a  beaver's  tooth,  several 
bone  awls,  three  arrowheads,  a 
number  of  flint  flakes,  pieces  of 
a  tortoise  shell,  some  fragments 
of  deer  horn  implements,  the 
bone  gouge.  Fig.  4,  and  a  large 
wing  bone  of  a  bird. 

A  few  days  after  this  I  again 
visited  the  place  with  a  couple 
of  workmen,  and  prepared  to 
give  it  a  pretty  thorough  exam- 
ination I  commenced  digging 
at  the  grave  we  had  previously 
found,an<I  cleared ofl"a  space  sev- 
eral feet  wide  immediately  below 
it,  so  as  to  be  able  to  determine 
the  manner  of  burial.  I  found 
that  there  had  been  two  bodies 
buried  in  this  grave,  side  by 
side,  in  a  sitting  posture,  facing 
the  east,  a  pit  having  been  dug 
'  aboutthreefeetindepthandlined 
with  flat  stones  previously  to 
the  interment.  This  manner  of 
lining  the  grave  I  have  not 
Kiu.  4.— Hone  Gouge,  full  si«.  before  secn,  but  all  the  graves 

examined  were  of  this  kind,    l^i^e  boulders  and  angular  pieces 
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of  sand  rock  had,  however,  in  some  instances  been  rolled  into 
or  on  top  of  the  grave,  a  pro- 
tection, perhaps,  against  wild 
beasts.  The  bones  were  very 
much  decayed,  so  tliat  it  was  im- 
possible to  save  even  the  skulls. 

In     addition    to    the     relics 
previously  described    I    found 
another  tube ;  it  appears  to  be 
of  the  same  material  as  the  one 
already  figured,  but  diflers  from 
it   in  shape  and  length.     It  is 
eight  and  one-half  inches  long 
and  one  inch  in  diameter,  hav- 
ing a  bore  of  five-eighths  of  an 
inch  at  oncend  and  two-eighths  , 
of  an  inch  at  the  other.     It  is  j| 
smoothly  made  but  has  no  pol- 
ish  at   present,  being   covered  1 
with    an    earthy   coat,    and   in  \ 
patches  with  a  thick  concrete  of  I 
lime  and  sand.     With  this  tube 
were  found  lying  side  by  side,  ( 
three    hornstone    implements; 
they   arc   respectively  five  and  > 
one-half,    six   and   one-quarter 
and  six  and  one-half  inches  long, 
and  about  one-quarter  of  an  inch 
thick  in  the  center,  beautifully 
chipped  and  of  perfect  propor- 
tions, the  material  approaching 
nearer  to  flint  than  any  other 
specimens  found  here,  the  con- 
choidal  fracture  being  even  and 
perfect,   and   the   edges    semi- 
transparent. 

The  mineral  seems  to  have 
been  selected  out  of  regard  to 
its  beauty,  the  points  of  all  of  F:g.  5.— llnmitone  Implement,  fulUiie. 
them  being  lighter  colored  than  the  rest  of  the  implemcnL  In 
the  lai^cst  one.  Fig.  5,  appears  a  small  nucleus,  around  which 
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the  mineral  formed  in  concentric  circks,  shading  off  from  the 
center  to  the  circumference,  and  very  much  resembling  some  of 
the  hornstone  disks  made  from  the  material  at  Flint  Ridge,  in 
Ohio.  The  upper  side  of  these  implements  was  partially  cov- 
ered with  the  same  kind  of  concrete  which  adhered  to  the 
tube.     I  have  endeavored  to  show  this  in  the  engraving. 

Proceeding  into  the  side  hill  about  six  feet  I  came  to  another 
grave,  the  first  indication  of  which  was  the  red  color  of  the  sur- 
rounding earth ;  the  body  was  at  the  same  depth  as  the  last,  and 
the  grave  lined  with  stones  in  a  like  manner.  Although  the 
bones  were  too  badly  decayed  to  judge  with  certainty,  I  believe 
this  to  have  been  an  extended  burial,  as  the  skull  seemed  to  be 
in  place,  and  on  the  same  level  as  the  pelvic  and  leg  bones.  The 
body  had  been  buried  with  the  head  toward  the  west.  The 
first  object  found  was  a  piece  of  "  slaty  graphite  "  about  five  inches 
long,  four  inches  broad  and  two  inches  thick,  the  surfaces  of  which 
are  deeply  grooved  and  furrowed,  apparently  with  sharp  flint-flakes 
or  other  stone  tools.  For  what  purpose  these  irregular  grooves 
had  been  made  it  is  difficult  to  say ;  they  resemble  those  in  ihe 
so-called  sharpening  stones,  but  as  this  material  is  soft  it  could 
not  have  been  used  for  such  a  purpose.  I  think  it  probable  they 
were  made  to  obtain  the  powdered  black  lead  for  purposes  of 
decoration,  or  in  the  manufacture  of  a  pigment  of  some  kind. 
This  piece  of  ore  and  the  ground  for  some  distance  around  was 
covered  with  a  red  earthy  deposit  several  inches  in  thickness, 
which  had  colored  the  earth  and  stones,  as  I  first  observed,  as 
well  as  the  bones  and  contained  relics.  In  none  of  the  other 
graves  was  so  much  of  this  red  substance  found,  and  none  at  all 
in  some  of  them.  It  is  without  doubt  red  hematite,  placed  in  the 
grave  for  some  purpose. 

Imbedded  in  this  red  ore  I  found  two  tubes,  similar  to  those 
before  described  but  longer,  the  perforation  large  at  one  end  and 
small  at  the  other,  and  the  striae  and  drill  marks,  showing  plainly 
on  the  inside,  indicate  that  the  material  is  stone ;  they  were  nearly 
ten  inches  long  and  an  inch  in  diameter.  If  the  uses  of  tbett 
tubes  were  known,  we  might  be  able  to  conjecture  why 
similar  should  have  been  buried  in  one  grave. 

Near  the  tubes,  and  also  imbedded  in  the  hematite 
what  had  apparently  been  a  necklace  or  head-dres« 
copper  and  shell  beads ;  the  former  were  badi' 
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been  made  of  thin  sheets  of  copper  rolled  into  tubes.  That  they 
had  been  worn  around  the  head  or  neck  was  evident,  for  one  side 
of  the  skull  and  the  lower  jaw-bone  were  stained  a  dark  copper 
color.  Many  of  the  shell  beads  were  also  stained  by  the  copper; 
those  so  colored  retaining  their  original  polish/being  hard  and 
glassy,  like  ivory,  while  those  not  so  stained  were  brittle,  many 
of  them  falling  into  a  white  laminated  powder.  The  shell  beads 
were  fifty-nine  in  number,  besides  those  that  were  too  badly 
decayed  to  handle,  and  were  from  half  an  inch  to  one  and  three- 
quarter  inches  in  length,  and  averaged  about  half  an  inch  in 
diameter.  Tliey  were  of  that  kind  so  fully  described  by  the 
early  writers,  made  from  the  columellas  of  large  sea  shells  and 
rubbed  and  ground  smooth  with  great  labor,  and  afterwards  drilled 
through  their  longest  diameter  with  greater  labor  still.  They 
were  known  by  the  names  of  "roanoke,"  **  peak"  and  ••wampum," 
and  were  worn  by  the  southern  Indians  as  nose  and  ear  jewels, 
necklaces,  etc.  The  drilling  of  these  hard  shells  when  iron  tools 
were  unknown,  must  have  required  patience  and  industry,  and  we 
may  well  look  at  them  with  wonder,  and  as  evidences  of  the  pos- 
session of  these  virtues  by  their  unknown  makers.  The  drilling 
had  been  done  in  most  cases  from  each  end,  the  holes  meeting  in 
the  center.  In  some  of  the  shorter  ones,  however,  the  perfora- 
tions were  made  from  one  end,  being  of  uniform  size  throughout. 
The  spiral  grooves  where  the  whorls  of  the  shell  wound  round 
the  hard  central  column,  can  be  seen  in  all  of  them.  In  addition 
to  the  beads  and  probably  forming  a  central  pendant  to  the  neck- 
lace, there  was  found  an  elk's  tooth.  It  is  stained  a  beautiful 
copper  color  and  highly  polished. 

On  the  same  level  as  the  last  grave,  and  about  six  feet  to  the 
west  of  it,  I  came  to  another,  similar  in  all  respects,  lined  with 
flat  stones.  The  body  was  apparently  extended,  with  the  head 
toward  the  south ;  the  bones  were  nearly  all  decomposed.  The 
relics  found  were  the  remains  of  a  necklace  of  shell  beads,  little 
copper  tubes  and  small  sea  shells  about  half  an  inch  long,  with  a 
hole  drilled  in  the  large  end.  The  only  way  that  these  latter  can 
be  strung  is  with  a  "  waxed  end  "  tipped  with  a  bristle,  such  as 
shoemakers  use.  This  follows  the  whorls  of  the  shell,  and  it  is 
the  only  way,  apparently,  in  which  they  can  be  utilized  as  beads. 
Their  makers  may  have  had  some  other  way,  but  I  have  not  been 
able  to  discover  it. 


644  Recent  Literature.  |_Octobcr, 

In  addition  to  what  has  already  been  described,  the  workmen 
found  two  graves  further  to  the  east  and  lower  down  on  the  hill- 
side.    The  first  contained  merely  a  skull  and  a  few   large  leg 
bones,  the  interment  being  unlike  the  others.     The  skull  rested 
face  down  on  the  other  bones,  the  ends  of  which  had  apparently 
been  gnawed  by  some  carnivorous  animal,  the  tooth  marks  being 
plainly  visible.     From  these  circumstances  I  think  the  bones  may 
have  been  collected  on  the  surface  and  buried  as   I  found  them. 
The  skull,  although  too  much  decayed  to  be  taken  out  except  in 
small  pieces,  was  fully  twice  as  thick  as  the  others,  with  the  ridges 
largely  developed.     The  marked  anatoAiical  diflferences  and  the 
burial,  so  unlike  the  others,  there  being  no  relics  found,  would 
indicate  that  this  man  belonged  to  another  people.     At  any  rate 
little  respect  seem  to  have  been  paid  to  his  remains. 

The  second  grave  contained  nothing  but  the  moldering  skele- 
ton of  an  individual  who  had  been  buried  facing  the  west. 

A  few  days  after  this  I  made  another  examination  of  this  place, 
accompanied  by  a  friend.  At  this  time  we  found  but  one  grave. 
It  was  a  short  distance  west  of  the  others,  and  similar  to  those 
already  described,  with  the  same  lining  of  flat  stones.  The  bones 
were  at  a  depth  of  four  feet,  that  being  the  deepest  grave  of  any 
found.  It  was  apparently  an  extended  burial,  the  skull  rested  on 
a  stone  a  little  above  the  level  of  the  body  and  faced  the  west 
In  this  grave  I  found  two  shell  beads  and  one  hundred  and 
eighty-nine  arrow-heads ;  the  latter  were  all  of  one  type,  leaf- 
shaped  with  truncated  bases.  They  var>'  from  one  inch  to  two 
inches  in  length  ;  the  material  is  chert  or  hornstone ;  and  they  are 
sharp  and  chisel-like  at  the  base,  with  serrated  edges  and  sharp 
points.  These  one  hundred  and  eighty-nine  arrow-points  to  a 
savage  people  meant  far  more  than  we  are  qualified  to  appreciate. 
It  was  so  much  wealth,  so  much  food-producing  material  ren- 
dered unavailable.  What  a  vivid  picture  this  old  grave  and  the 
decaying  bones  of  its  occupant  give  us  of  the  poverty  of  these 
stone-age  people. 

:o: 

RECENT  LITERATURE. 

Geological  Survey  of  Indiana.*  —  These  reports  embrace 
descriptions  of  the  geology  of  Wayne,  Crawford  and  Harrison 

'  Eighth^  Ninth  and  Tenth  Annuni  /Reports  of  ihe  Geological  Survey  of  Indiana^ 
made  during  the  years  iSy6,  '77, '78.  By  E.  T.  Cox,  SUie  GeologUt,  assisted  by 
Prof.  John  CoLi.tTT  and  Dr.  (i.  M.  Levettk.  Indianapolis,  1879.  8\o,  pp.  541, 
wiih  maps. 
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counties,  with  a  general  survey  of  the  geology  of  the  State,  and 
special  reports  on  the  economic  geology.  Considerable  space  is 
given  to  palaeontology,  Mr.  S.  A.  Miller  contributing  a  catalogue 
of  fossils  found  in  the  Hudson  river,  Utica  slate  and  Trenton 
groups,  as  exposed  in  the  south-east  part  of  Indiana,  south-west 
part  of  Ohio  and  the  northern  part  of  Kentucky ;  while  Prof  J. 
S.  Newberry  supplies  a  list  of  certain  sub-carboniferous  fishes, 
with  descriptions  of  several  new  species ;  among  them  teeth 
much  like  those  of  the  living  rays,  especially  Myliobatis,  the  writer 
expressing  '*  little  doubt  that  they  represent  the  oldest  and  most 
gigantic  members  yet  known  of  the  ray  family.*'  A  good  deal 
of  space  is  devoted  to  the  archseology  of  the  State,  but  the  chief 
interest  of  the  report  lies  in  the  full  account  of  the  famous  Wy- 
andotte cave,  illustrated  by  a  large  map.  The  geology  and  topog- 
raphy of  the  cavern,  with  adjoining  caves,  is  given  in  detail,  and 
for  the  first  time  we  have  mapped  out  one  cf  the  largest  and  most 
beautiful  grottoes  in  the  world.  On  one  of  the  maps  illustrating 
the  reports  is  laid  down  the  position  of  the  numerous  caves 
occurring  in  the  subcarboniferous  limestone  called  the  St.  Lx>uis 
or  cavernous  limestone.  Appended  are  Prof  Cope's  observations 
on  Wyandotte  cave  and  its  fauna,  revised  for  this  report. 

Hyatt's  Common  Hydroids,  Corals  and  Kchinooerms.* — This 
is  the  fifth  brochure  of  the  scries  of  Guides  for  teachers  of  sci- 
ence in  schools.  It  is  intended  to  supply  such  information  as 
they  need  in  teaching  and  are  not  likely  to  get  from  other 
sources.  The  style  is  clear  and  attractive,  and  the  illustrations 
fresh  and  good  enough  for  the  purpose,  and  some  of  them  drawn 
by  Mr.  Van  Vlcck  for  the  book.  In  this  connection  we  may 
draw  attention  to  what  was  done  the  past  winter  by  the  Boston 
Society  of  Natural  Hi>tory,  through  its  custodian.  Prof  Hyatt. 
It  was  found  in  October  that  the  assistance  of  the  societv  was 
earnestly  desired  by  those  interested  in  the  proper  introduction 
of  the  study  of  nature  in  our  public  schools  and  in  the  cultivation 
of  a  faculty  for  observation  among  the  school  children,  and  it 
was  resolved  to  institute  appropriate  courses  of  lessons  for  the 
teachers,  if  the  means  of  paying  expenses  could  be  raised  by 
donations.  The  necessary  funds  were  secured  by  two  ladies  who 
are  members  of  the  society,  which  may  congratulate  itself  upon 
such  evidence  of  the  activity  and  usefulness  of  this  new  class  of 
its  members.  Fortunately  for  their  success,  these  ladies  met  with 
appreciation  from  Mrs.  Augustus  Hemenway,  without  whose 
assurances  of  support  and  interest  the  society  would  not  have 
dared  to  begin  these  courses  at  an  estimated  cost  of  three  thou- 
sand dollars.  Many  of  the  schools  contributed,  in  varying  sums, 
to  the  amount  of  seven  hundred  and  twenty-six  dollars.     The 

^  Boston  St^ciety  of  Wiiurat  History.  GuHes  for  S.  if  nee  Tfi^chin-^.  So.  V,  Com- 
mon Hydroids^  Corah  and  Ethinoiierms,  Uy  AlI'HKUs  Hyait.  lioston,  (iinn  & 
llcaih,  1879.     i2mo,  pp.  32. 
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rest  of  the  subscnpcioii  n'as  nnade  up  by  Udies,  many  of  whom 
have  been  loDg^  known  as  patrons  of  similar  undertakings  or 
interested  in  fnctic  education. 

Notwithctaixtfiiiig^  this  generous  assistance,  it  would   not  have 

been  pOMt&jc  n  carry  on  the  several  courses  without  the  friendly 

aid  of  ci£ker  nsdtudons  and  individuals.     The  Institute  of  Tech- 

wyVf^'  y/err  ^eaexousiy  placed  Huntington  hall  at  the  service  of 

the  JKJdSV-  mm  the  payment  of  a  mere  nominal  sum  for  the 

htatttng  md  care  of  the  same.     The  Museum  of  Comparative 

Zami^  ffBf^  hundreds  of  duplicate   specimens ;   and    several 

jiid  students  of  the  society  and  institute  gave  material 

The  Parker  House  and  Youngs  Hotel  gave  freely 

of  birds  as  were  needed  to  illustrate  one  lecture.     All 

attending  these  lectures  have  been  furnished  with 

jf  jpcdmens,  amounting  sometimes  to  ten  or  more,  which 

sare  studied  under  the  direction  of  the  lecturer,  and  taken 

vfdi  them  to  use  subsequently  in  their  own  instruction.     In 

^ns  vpay  about  one  hundred  thousand  specimens  have  been  dis- 

TTOiEted,  and  it  is  known  that  they  have  already  materially  assisted 

-naoY  teachers.     Since  this  sort  of  lecturing  was  first  instituted 

ji  die  &11  of  1871,  under  the  |)atronage  of  Mr.  John  Cummtngs, 

±ere  have  been  studied  and  distributed  to  teachers  of  the  public 

schools  about  seventy-five  thousand  specimens  of  minerals,  rocks, 

piants  and  animals.    The  applications  for  tickets  rose  during  these 

years  from  fifly-five  to  one  hundred  and  sixty-six,  and  during  the 

present  course  to  six  hundred  and  sixteen,  with  an  average  attend- 

of  about  five  hundred. 
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ProceeHin|(i  of  the  Academy  of  Natura]  Sciences  of  Philadelphui,  1879,  pp. 
137-152.     From  the  society. 

On  the  Old  Red  Sandstone  of  Weiitem  Europe.  By  Archibald  Geikie,  LL.D., 
F.R.S.,  etc.  Part  I.  4itf,  pp.  IV — 345-452.  pi.  1.  (Extr.  Trans.  Roy.  Soc.  Edin- 
byrgh.)     Edinburgh,  1878.     From  the  author. 

Monof^ph  of  the  Fos<il  Replilia  of  the  Wealden  an<l  Puri>eck  Formntinns. 
Svppleniem  No.  ix — Crocudilia  (Goniopholia,  Brachydectes,  Nanno^ttchuK,  Thrrio- 
AQchus  and  Natheten).  By  Pntf.  Owen,  C.B.,  F.R.S.  410,  pp.  1-19,  pis.  i-iv. 
(Palxontographical  Society.)     London,  1879.     From  the  author. 

Description  of  fragmentary  indications  of  a  huge  kind  of  Therioclont  Reptile 
(Titano<<uchua  femx  Ow.)  from  Beaufort,  We»C  (KXigh  Tract,  Cape  of  (x<iod  Hope. 
By  Prof.  Owen,  C.B.,  F.R.S.,  etc.  8vo,  pp.  189-199,  pi.  I.  (Ext.  Qt»r.  Jour.  Gcol. 
Soc.,  1879.)     Fntm  the  author. 

On  the  Fossils  called  **  Granicones  ;'*  being  a  contribution  to  the  Histology 
of  the  Exo-^keleton  in  "  Reptilia.*'  By  Prof.  Owen.  C.B.,  F.R.S.,  F.R.M..S.  8vo. 
pp.  233-236,  pis.  2.  (Extr.  from  Trann.  Roy.  Mic.  Soc.,  Vol.  I,  1878.)  From  the 
author. 

Eighth,  Niath  and  Tenth  Annual  Reports  of  the  Geological  Survey  of  Indi.ina, 
made  duriiur  the  years  1876,  '77,  *78L  By  E.  T.  Cox,  Sute  Geologist,  assisted  Inr 
l*rof.  John  Collett  und  Dr.  G.  M.  Levette.  8vo,  pp.  541,  with  four  maps.  Indian- 
a|H>li«,  1879.     From  the  5teate  geologist. 

Verfaandlungen  des  Verein  lOr  naturwi^sen^rhalftliche  Unterhaltung  xn  Hamburg, 
1876.     Band,  ill,  pp.  277,  pis.  3.     Hamburg,  1878.     From  the  society. 
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Fans,  1878.     G.  Masson,  editeur.     From  the  society. 

Verhandlungen  der  Kaiseriichen-Kdniglichen  Zoologisch'botanischenGeselUchalt 
in  Wien,  Bd.  xxviii.  8vo,  pp.  694,  pis.  10,  for  1878.  Vienna,  1879.  From  the 
society. 

Parasites;  a  Treatise  on  the  Entozoa of  Mnn  and  Animals,  including  some  account 
of  the  Ectoxoa.  By  T.  Spencer  Cobliold,  M.D..  F.R.S.,  etc.  8vo,  pp.  508.  Ixm- 
don,  J.  &  A.  Churchill,  1879.     From  the  author. 

A  List  of  the  Braxilitn  Echinoderms,  with  note^  on  their  Distribution,  etc.  By 
Richard  Rathbun,  Asaistant  of  the  U.  S.  Fish  Commission.  (From  the  Trans,  of 
the  Connecticut  Acad,  of  Arts  and  Sciences,  Vol.  v,  1878.)     8vo,  pp.  19. 
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8vo,  pp.  8, 1  plate. 

Aztlan  Chiromoztor,  Eine  ethnologische  Stndie.  Von  Dr.  Gustav  BrOhl.  New 
York,  1878.     8vo,  pp.  16. 

The  Morphology  of  the  Vertebrate  Olfactory  Organ.  By  A.  Milnes  Marshall. 
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1879.)     8vo,  pp.  71. 
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GENERAL  NOTES. 

BOTANY, 

Precocious  Flowering  of  the  Citrus  pomona. — On  Decem- 
ber 14,  1877,  I  sowed,  at  my  place  at  Santa  Fe  lake,  Florida,  289 
seeds  of  the  grape-fruit  {Citrus  pomona).  This  tree  appears  to  be 
closely  related  to  the  ^^AAoz\i{C,  decumana),  but  the  fruit  is 
much  smaller,  being  only  a  quarter  to  a  third  larger  than  a  large- 
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sized  orange ;  the  bitter  rind  is  smooth  and  of  a  dirty  pale  yel- 
low. The  seeds  were  slow  in  germinating,  not  appearing  above 
ground  for  about  eight  weeks.  When  scarcely  two  inches  high 
a  blossom  appeared  at  the  top  of  one  of  the  little  seedlings.  The 
flower,  of  fair  size,  was  perfect  in  Qv^ry  respect,  even  to  having 
the  rich  odor  similar  to  that  of  theorange  blossom,  and  was  fully 
expanded  on  April  16,  1878,  or  when  the  little  tree  was  only 
about  two  months  old.  I  watched  anxiously  for  the  forming  of 
the  fruit,  but  this  seems  to  have  been  too  much  to  expect,  for  the 
flower  fell  away  without  exhibiting  any  evidence  of  having  been 
fertilized.  This  progressive  individual  was,  in  other  respects,  not 
different  from  its  fellow  seedlings,  nor  did  it  seem  to  be  injured 
by  its  premature  efforts  to  produce  its  kind. 

I  have  already  sent  the  Naturalist  (see  Vol.  xi,  p.  489, 
August,  1877)  some  notes  on  a  similar  precocity  in  the  orange 
{C,  aurantium),  and  now  add  an  instance  of  this  curious  feature 
in  another  species  of  the  same  genus. — Henry  GUlman^  Detroit^ 
Michigan, 

Bees  Gathering  Honey  from  the  Catalpa. — At  a  recent 
meeting  of  the  Philadelphia  Academy  of  Natural  Sciences  I  called 
attention  to  the  fact  that  there  existed  large  patches  of  nectarifer- 
ous glands  on  the  under  side  of  the  leaves,  in  the  axils  of  the 
veins,  of  Catalpa  bignonoides.  Up  to  the  present  time  the  proof 
that  the  glands  in  question  were  nectariferous,  rested  only  on  the 
evidence  of  the  taste  of  the  secreted  fluid  and  the  presence  of  ants 
of  both  red  and  black  species,  apparently  feasting  upon  the  nec- 
tar. Since  then  I  have  found  the  common  honey-bee  gathering 
the  nectar  from  the  foliar  glands  with  as  much  industry  as  from 
the  flowers,  the  latter  of  which  at  the  time  the  observation  was 
made  having  fallen,  so  that  there  was  positive  evidence  that  the 
glands  alone  attracted  the  bees.  Furthermore,  the  bees  were  seen 
to  introduce  their  tongues  into  the  axils  of  the  leaves  where  the 
secretion  was  present  in  a  visible  quantity  on  the  gland,  and  lap  it 
up  as  when  getting  the  nectar  from  flowers.  The  bees  engaged 
at  this  work  carried  no  pollen  at  the  time,  and  were  apparently 
devoted  to  getting  the  honey  only. 

These  observations  place  the  question  of  the  saccharine  nature 
of  the  secretion  beyond  any  doubt,  and  make  it  probable  that  the 
Catalpa  is  valuable  as  a  honey  plant,  and  deserves  a  place  in 
lawns,  parks  and  pleasure  grounds,  on  account  not  only  of  its 
beauty,  but  also  from  its  economic  value  to  the  bee  culturist — 
John  A,  Ryder, 

The  Fertilization  of  the  Wistaria. — In  front  of  my  study 
windows  grows  a  beautiful  American  Wistaria;  the  great  purple 
racemes  hanging  in  the  open  window  fill  the  room  with  their 
delicate  perfume.  During  the  day  the  blossoms  are  usually  vis- 
ited by  two  or  three  brilliant  little  humming-birds,  and  by  many 
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flies  and  bees,  all  attracted  by  the  color,  fragrance  and  nectar  of 
the  flowers.  I  have  been  interested  in  noticing  the  manner  in 
which  the  insects,  particularly  the  large  humble  bees,  aided  in 
securing  the  cross-fertilization  of  the  blossoms. 

As  is  well  known  the  Wistaria  bears  papilionaceous  flowers, 
like  the  pea,  bean,  etc.,  the  wings  of  which  clasp  the  closely 
appressed  and  somewhat  coherent  petals  forming  the  keel,  the  lat- 
ter inclosing  the  stamens  and  pistils.  In  the  newly  expanded 
flower,  which  has  not  been  visited  by  insects,  the  stamens  and 
pistils  cannot  be  seen  without  parting  the  petals  forming  the  keel ; 
we  then  find  the  stamens  united  throughout  the  greater  portion 
of  their  length,  and  then,  together  with  the  pistil,  bent  upwards 
at  nearly  a  right  angle ;  the  reason  of  this  aibrupt  bend  will  be 
seen  farther  on. 

When  a  bee  alights  on  the  blossom  it  clings  to  the  petals  form- 
ing the  wings,  and  thrusts  its  proboscis  upwards  under  the  base  of 
the  banner  where  the  nectar  is  secreted  ;  in  doing  this  the  weight 
of  the  insect  presses  down  the  wings  and  keel  of  the  blossom 
and  forces  upwards  the  stamens  and  pistils  and  presses  their 
extremities  with  considerable  force  against  the  thorax  and  abdo- 
men of  the  bee.  In  this  manner  the  insect  becomes  dusted  with 
pollen  from  many  flowers,  some  of  which  cannot  fail  to  find  its 
way  to  the  sticky  stigma  which  is  ripe  to  receive  it.  When  the 
bee  has  secured  the  sweets  that  it  loves,  and  de|>arts,  the  petals 
usually  resume  their  former  position  with  the  stamens  and  pistils 
concealed.  It  is  interesting  to  watch  the  workings  of  this  curious 
plan  for  securing  cross-fertilization  in  the  Wistaria,  as  this  plant, 
from  the  structure  of  its  blossoms,  seems  to  offer  great  obstacles 
to  its  accomplishment. — Israel  C,  Russell^  Plainfidd,  N.  J, 

Humble  Bees  and  the  Gekardia  flava. — Some  years  ago  I 
sent  a  note  to  the  Naturalist  stating  how  the  humble  bees  per- 
forated the  corolla  of  Gcrardia  pcduularia,  I  have,  within  a  few 
days,  noticed  that  they  act  in  the  same  way,  to  a  less  degree,  with 
Gcrardia  fiava  when  growing  in  quantity.  I  came  upon  an  unu- 
sually fine  lot  of  this  in  Providence  on  the  3d  of  August,  a  very 
hot  day.  The  bees  were  numerous,  and  in  many  cases  directed 
their  flight  at  once  to  the  holes  made  by  previous  visitors  on  the 
upper  sides  of  the  corollas,  near  the  base.  Some  flowers,  how- 
ever, were  approached  in  the  usual  way.  It  is  said  that  this  bur- 
glarious proceeding  is  only  noticed  in  the  case  of  such  plants  as 
bloom  profusely.  The  consequence  might  be  in  time  a  perceptible 
diminution  of  individuals,  when,  owing  to  less  competition,  the 
insects  would  act  in  a  legitimate  way,  that  is,  approaching  by  the 
open  tube. —  IF.  W.  Bailey ^  Fraviaence,  R,  /. 

Prunus  pumila. — Growing  on  the  sand  ridges  by  the  shore  of 
Lake  Michigan,  at  Pine  and  Millers,  Indiana,  are  very  large 
plants  of  this  species.     Most  authorities  state  that  the  stems  are 
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from  six  inches  to  two  feet  high,  and  trailing,  a  description  that 
accords  very  well  with  the  character  of  the  plant  where  I  have 
seen  it  away  from  the  shore  of  the  lake.  On  receding  from  the 
lake  the  size  diminishes,  and  one  does  not  have  to  go  far  to  find 
the  typrcal  form.  But  here,  stems  four  or  five  feet  long  and  half 
an  inch  or  more  in  diameter,  are  common  ;  some  attain  the  length 
of  seven  feet  Two  that  were  measured  had  a  girth,  near  the 
ground,  of  four  and  a  half  inches  and  five  and  a  quarter  inches, 
respectively.  This  gives  a  diameter  of  143  and  1.67  inches. 
The  stems  trail  but  little,  several  spreading  from  the  same  root, 
much  as  in  the  common  juniper,  but  of  a  more  erect  habit.  They 
are  decumbent,  ascending  or  sub-erect.  The  fruit,  when  ripe,  is 
about  the  size  atid  color  of  the  Morello  cherry,  and  but  slightly 
ovoid  in  form.  In  remarkable  contrast  with  this  sand  cherry  is 
the  necklace  poplar  [PoptUus  monilifcra  Ait),  generally  a  good- 
sized  tree,  fruiting  abundantly  in  the  same  situation  at  the  height 
of  from  five  to  ten  feet.  The  conditions  that  favor  the  growth  of 
the  cherry,  dwarf  the  poplar,  and  the  former  has  the  advantage  in 
the  struggle  for  existence  on  the  sand  dunes  of  the  lake  shore.— 
E,  %  Hill,  Englewood,  lU. 

Botanical  News. — To  the  New  Italian  Botanical  yourttalhx 
July,  F.  von  Miillel'  contributes  an  article  on  the  systematic  posi- 
tion of  the  genus  Donatia.  L.  Mecchiati  records  certain  experi- 
ments on  the  emission  of  carbonic  acid  from  the  roots  of  plants. 

Liibken  and  Warming's  Danish  Journal  of  Popular  Science, 

third  number,  contains  a  well-illustrated  article  on  Schwendener*s 

lichen  theory. In  Trimen's   London   Journal  of  Botany  for 

July,  A.  W.  Bennett  concludes  his  Polygalae  Americans  novae 
vel  parum  cognitae.  The  August  number  reports  the  publica- 
tion of  the  second  part  of  Hemsley's  Diagnoses  of  new  Mexican 
and  Central  American  plants,   dated  July,   1879;  about  eighty 

new   species   are   described. Coulter's   Botanical  Gazette  for 

August,  among  other  notes,  prints  one  on  Salix  balsatnifera,  by 
M.  S.  Bebb ;  while  J.  M.  Coulter  contributes  notes  on  parallel 
chorisis  in  the  petals  of  Campanula  media ;  on  a  4-merous  LUium 
philadelplticum,  ditid  on  two-parted  cotyledons  in  Eschscholtzia. 

In  the  California  Horticulturalist  G.  Eisen  tells  how  to  treat 

living  plants  received  by  mail.  He  submerged  the  plants,  moss 
and  all  in  two  pints  of  tepid  water  and  one  teaspoonful  of  pulver- 
ized camphor  for  one  hour ;  then  spreading  a  layer  of  wet  moss 
on  a  newspaper  he  sprinkled  the  moss  with  two  teaspoonfuls  of 
pulverized  camphor  gum ;  on  this  he  opened  the  geraniums 
evenly,  covering  them  with  wet  moss,  and  on  the  top  spread 
another  sheet  of  paper.  In  this  bed  the  plants  should  remain  over 
night.  The  next  morning  the  plants  should  be  potted  and  kept 
out  of  direct  sunlight  for  a  few  days.  The  plants  should  be 
watered  very  sparingly  with  camphor  water. The  Tenth  An- 
nual Report  of  the  Geological  Survey  of  Indiana  contains  a  cata- 
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logue  and  check  list  of  the  trees  and  woody  shrubs  of  America, 
north  of  Mexico,  by  John  W.  Byrkit.  It  occupies  fifteen  pages 
of  the  report.     Mrs.  Haines  also  contributes  a  list  of  the  ferns. 

mosses,  he|>atica:  and  lichens  of  Wayne  county,   Indiana. 

GrnnlUa  for  March  and  June  contains  an  article  by  Dr.  M.  C. 
Cooke,  strongly  opposing  the  "  dual  lichen  hypothesis,"  proposed 

by  Schwendener. The  death  of  the  following  botanists  has 

recently  been  announced :  Elisabetha,  Contessa  Fiorini-Mazzanti, 
author  of  many  papers  on  Algae,  etc. ;  of  Thilo  Irmisch,  well 
known  for  his  memoirs  on  the  morphology  of  Phanerogams ;  of 
E.  Spach,  a  voluminous  author  of  systematic  works  and  papers ; 
of  Prof  Karl  Koch,  of  Berlin,  best  known  as  a  horticultural  bot- 
anist, as  was  David  Moore,  the  well-known  director  of  the  Glas- 
nevin  Botanic  Gardens.  Dublin,  who  died  June  9th  at  the  age  of 
seventy- two  years ;  Tilbury  Fox,  M.D.,  who  had  given  attention 
to  the  part  played  by  minute  fungi  in  producing  skin  and  hair 
diseases,  died  at  Paris.  June  7th.  We  may  add  to  the  list  Wm. 
Schimper.  who,  according  to  Gray,  was  the  schoolmate  of  Agassiz, 
and  one  of  the  first  investigators  of  phyilotaxy ;  he  spent  most  of 
his  life  in  Abyssinia. 

Z06liC»Y.> 

The  Spade-foot  Toad  in  New  Haves,  Conn. — For  more  than 
two  years  I  have  been  looking  for  the  "  spade-foot "  {Scaphiopus 
holbrookii)  in  and  about  New  Haven,  confident  that  it  occurred 
here  and  that  careful  search  would  reveal  it ;  but  my  efforts  have 
been  vain  until  very  lately.  Thursday,  April  24th,  I  saw  some 
children  gathered  around  an  object  on  the  pavement  of  Prospect 
street,  and  I  asked  them  what  they  had.  They  replied  that  they 
had  dug  up  a  toad  in  the  ne.xt  yard.  You  can  imagine  my  sur- 
prise and  delight  to  behold  a  real  live  **  spade-foot,"  the  first  I 
had  ever  seen  alive.  They  willingly  gave  it  to  me,  and  I  carefully 
took  It  home  with  me  and  kept  it  alive  in  a  large  box  with  plenty 
of  earth  and  a  tub  of  water. 

Tue.sday  morning  (the  29th)  I  was  shooting  small  birds  near 
Fair  Haven,  when  I  heard  a  most  peculiar  bellowing  from  a  pond 
near  by.  I  am  more  or  less  familiar  with  all  the  ordinary  sounds 
that  come  from  a  pond,  and  I  jumped  at  the  conclusion  that  I 
heard  the  "  spade-foot."  On  reaching  the  pond  I  saw  a  sight  I 
shall  never  forget;  the  pond  was  rather  small,  and  was  swollen 
and  overflowing  on  account  of  the  heavy  rains  of  the  two  pre- 
ceding days,  and  swimming  all  over  the  surface,  and  at  times 
uttering  their  peculiar  bellow,  were  forty  or  fifty  of  my  long- 
sought  friends.  They  would  float  or  swim  awkwardly  along 
until  they  wished  to  favor  me  with  a  song,  and  then  the  accommo- 
dating soloist  would  suddenly  .issume  a  perpendicular  position  as 
if  a  plummet  had  been  attached  to  his  tail,  his  head  alone  show- 

^The  departmentB  of  OmithoUgy  and  Mammalogy  are  conducted  by  Dr.  Eluott 
CouKS.  U.  .S.  A. 
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ing  above  the  water,  his  white  throat  dilated  till  it  was  three 
times  the  size  of  the  head,  his  mouth  closed  tight,  he  would  sing 
his  brief  song  and  reassume  his  horizontal  position.  The  pond 
was  quite  deep  in  the  middle,  but  I  secured  some  specimens 
to  prove  my  statements  on  my  return  home. 

When  I  passed  the  pond  again  in  the  afternoon  the  same  pro- 
gramme was  being  carried  out,  but  I  could  secure  no  more  speci- 
mens. On  my  return  home  I  put  my  toad  with  the  one  I  found 
Thursday,  and  in  a  few  moments  the  male  (the  last  caught)  had 
clasped  the  female  very  tightly  and  I  was  expecting  to  raise  some 
tadpoles,  but  they  buried  themselves  in  the  earth  the  next  day 
without  laying  any  eggs. 

In  the  afternoon  of  Tuesday  a  friend  of  mine,  Mr.  W.  H.  Fox, 
found  the  Scaphiopus  in  a  pond  out  on  Prospect  street,  and 
secured  quite  a  number  of  specimens  together  with  some  spawn 
which  he  thinks  belongs  to  this  toad. 

The  next  day  (Wednesday,  April  30th)  I  visited  my  pond 
again  with  net  and  pails,  but  the  birds  had  flown  without  leaving 
a  sign.  Not  a  toad  was  to  be  seen  or  heard,  and  no  sf>awn  but 
frog  spawn  could  be  found  ;  but  they  may  have  dropp>ed  it  in  the 
deeper  water  in  the  middle  of  the  pond,  out  of  my  reach  and  sight. 
Mr.  Fox  visited  his  pond  also  Wednesday,  but  could  not  find  a 
toad  except  the  common  one  {Bufo  americanus). 

When  I  brought  my  first  specimen  home  she  buried  herself  in 
the  earth,  but  when  I  returned  from  Fair  Haven  she  was  swim- 
ming around  in  her  tub  of  water  like  the  rest  of  them,  and  when 
I  put  the  male  in  they  stayed  in  the  water  together.  Wednesday 
morning  when  the  toads  in  the  two  ponds,  had  disappeared,  my 
pair  had  ajso  buried  themselves  again  in  the  earth  in  their  box. 
So  I  think  I  can  judge  of  the  movements  of  the  free  toads  by 
watching  the  movements  of  my  captives. — Fred,  Sumner  Smith, 

The  Shedding  of  the  Trachea  and  Double  Cocoons. — It  is 
a  physiological  rule  in  insect  growth  that  the  lining  of  the  tra-  • 
cheae,  and  of  such  other  parts  as  are  more  or  less  subject  to  the 
action  of  the  air,  is  shed  with  the  external  skin.  This  is  the  case 
even  with  those  ramifications  of  the  tracheae  where  the  lining  is 
not  so  fine  as  to  be  absorbed.  I  was  somewhat  surprised,  there- 
fore, to  find  Mr.  Edward  Potts,  in  a  late  number  of  the  Natu- 
ralist, recording  the  fact  as  something  interesting  and  new. 

The  same  remarks  apply  to  his  observations  about  finding  two 
chr}'salids  in  a  single  cocoon  of  Bombyx  mori.  These  so-called 
double  cocoons  are  of  very  common  occurrence,  mentioned  cen- 
turies since  in  works  on  silk  culture,  and  noticed  by  every  one 
who  has  had  much  to  do  with  the  rearing  of  silkworms. — C,  V. 
Riley. 

Relations  of  the  Ctenophora  to  the  Jelly  Fishes. — 
H shekel  has  recently  published  a  paper  in  the  Jena  Zeitschri/t,  in 
which  he  describes  and  figures  Ctenaria  ctenophora^  a  medusa  of 
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the  family  Oadoncmidie^  which  has  an  oval  body  with  two  lon<^ 
ciliated  tentacles,  causing  it  to  strangely  resemble  the  Ctcnophore 
Cydi|>pe  or  Fleurobrachia.  Ctenaria  inhabits  the  Pacific  ocean, 
and  is  regarded  by  Haeckel  as  an  immediate  transitional  form 
from  Gemmaria-like  Anthoipedusa!  to  Cydippe-like  Ctenophora. 
A  full  description  and  drawings  will  be  published  in  a  work  soon 
to  appear  entitled  *'  System  der  Medusen/*  to  be  illustrated  with 
forty  plates.  He  considers  that  the  Ctenophora  have  originated 
from  the  order  of  Anthomedusae  and  family  Cladonenida^,  and 
adds  a  table  showing  the  homologies  between  the  Ctenophores 
and  the  Crasprdote  Acalenhs. 

Swimming  Polypes  in  Deep  Watek. — Till  recently  the  free- 
swimming  polypes  met  with  at  sea.  of  which  the  Portuguese  man- 
of-war  is  a  familiar  example,  were  thought  to  tenant  only  the 
parts  close  to  the  surface  The  hydrostatic  air  bladder  found  in 
many  of  them,  and  its  nature,  sometimes  quite  transparent,  some- 
times more  or  less  blue,  were  in  keeping  with  this  kind  of  life. 
Exceptions  to  the  rule,  however,  are  now  known  to  occur.  In 
1875,  when  the  broken  Atlantic  cable  was  being  recovered,  living 
polype-like  creatures  were  brought  up  from  a  depth  of  1780 
fathoms.  Dr.  W.  Siemens  presented  them  to  the  Zoological 
Museum  in  Berlin.  More  recently  Prof.  Studer,  on  board  the 
German  ship  Gazelle,  obtained  several  specimens,  complete  and 
fragmentar>',  from  the  deep  water,  and  was  able  to  examine  some 
of  the  animals  while  still  alive.  Twenty-four  such  cases  he 
records.  The  depth  of  sounding  line  at  which  these  siphon- 
ophora  were  attached  were  more  than  303  fathoms ;  eleven  were 
brought  from  1500  to  2000  fathoms,  and  six  from  less  than  800. 
Dredges  in  operation  at  the  same  time  to  200  fathoms  depth 
brought  in  no  such  animals,  and  it  is  inferred  that  those  caught 
could  not  have  merely  got  attached  in  lowering  or  raising  the 
line.  The  animals  belonged  to  the  known  genus  Rhizophysa. 
and  a  new  one  (Bathyphysa).  They  had  comparatively  small 
swimming  bladders,  but  no  bells.  Prof.  Studer  notes  that  a  depth 
of  1000  fathoms  (the  average  in  this  case)  corresponds  to  a  pres- 
sure of  181.85  atmospheres.  Water  would  hardly  be  condensed  at 
this,  but  the  gas  in  the  bladder  of  course  would.  Still,  supposing 
it  atmospheric  air,  its  specific  gravity  when  so  condensed  (0.235) 
would  still  be  considerably  under  that  of  the  sea  water  (1.027). 
The  gas  in  the  bladder,  in  its  eflTorts  to  e.xpand,  would  balance 
the  pressure  of  the  water  column.  But  the  animal  by  contracting 
the  muscular  walls  of  the  bladder,  may  condense  the  air  more 
and  so  sink;  or,  by  releasing  the  contraction,  raise  itself  Only, 
in  order  that  the  volume  of  the  gas  should  keep  proportional  to 
the  pressure,  the  bladder  must  not  come  into  too  high  layers  of 
water,  else  it  will  be  in  danger  of  bursting.  This,  indeed,  seems 
to  have  occurred  with  Siemens*   Bathyphysa. — English  Mechanic, 
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Capture  of  a  Saw-fish. — When  riding  on  the  beach  at  Gal- 
veston, Texas,  on  the  ist  of  April  last,  I  noticed  some  Mexican 
fishermen  drawing  a  seine  to  shore  to  which  was  attached  a  large 
saw-fish  {Pristis  antiquorum).  The  animal  was  not  enclosed 
within  the  net,  but  some  of  the  meshes  had  become  engaged 
with  the  teeth  of  the  saw,  and  by  this  attachment  it  was  drawn 
several  hundred  feet  towards  the  shore,  the  large  dorsal  fin  alone 
showing  above  the  water  suggesting  that  a  shark  was  entangled 
in  the  net,  but  if  a  shark  it  must  have  been  a  dead  one,  for  not 
the  least  effort  at  resistance  was  made,  nor  even  signs  of  life,  for 
the  object  drifted  in  as  lifeless  as  a  log  till  it  touched  the  bottom; 
then  indeed  it  made  a  few  spasmodic  efforts  showing  terrific 
power,  in  which  the  head  and  saw  were  thrown  high  into  the  air 
and  swung  around  in  a  fearful  way,  while  the  tail  was  lashed 
about,  showing  that  a  bullock  could  not  have  withstood  the 
blows. 

This  demonstration  did  not  last  five  seconds,  but  it  had  brought 
the  monster  considerably  nearer  the  shore  and  into  about  one  foot 
of  water  where  she  lay  perfectly  quiet.  The  Mexicans  then 
cautiously  approached  and  slipped  a  noose  over  the  tail,  which 
was  very  broad,  though  the  body  just  above  it  was  but  a  few 
inches  in  diameter.  When  in  attempt  was  made  to  pull  her  to 
shore,  she  made  one  more  effort  though  but  for  an  instant,  when 
she  quickly  resigned  herself  to  her  fate.  After  she  was  nearly 
clear  of  the  water  eight  men  could  not  pull  her  more  than  one 
loot  at  a  time,  but  she  was  finally  landed  well  up  on  the  beach.  I 
did  not  venture  near  enough  to  measure  her,  but  judged  her  body 
was  eleven  feet  and  her  saw  four  feet  long.  At  the  shoulders  I 
judged  she  was  eighteen  inches  broad;  thence  it  gradually 
tapered  to  the  tail. 

The  extraordinary  feature  was  the  immobility  of  the  animal 
under  the  circumstances;  she  was  drawn  in  several  hundred  feet 
by  a  twine  not  larger  than  a  knitting-needle,  and  she  suffered  her-  . 
self  to  be  dragged  through  the  sand,  tail  foremost,  without  the 
least  effort  at  resistance,  or  the  least  motion  to  show  that  she  was 
suffering.  I  would  like  to  know  if  this  is  usual  with  this  fish 
when  captured  ? 

I  learned  that  three  well-grown  fcetal  saw-fish  were  found  in 
her. — y.  D.  Catan. 

Intelligence  in  Canthon. — ^The  observation  of  Mr.  Powell  in 
your  May  number  (page  124)  on  earth-worms  reminded  me  of 
a  similar  display  of  reason  in  a  Canthon  votvens^  which  I  think  is 
worthy  to  be  noted.  One  summer  day  I  took  a  walk  in  the 
woods  and  met  a  beetle  of  the  above  kind  singly  pushing  forward 
its  ball  in  a  straight  direction,  when  it  arrived  at  a  certain  point 
there  was  a  slight  declivity  and  the  ball  rolled  sideways  down 
about  a  yard  ;  the  beetle  followed,  and  reaching  the  ball  mounted 
and  looked  around.     Then  it  descended  and  went  to  work  again. 


1879.]  Zoology.  655 

moving  the  ball  at  a  large  angle  to  a  point  about  one  and  a  half 
yards  foru-ard  of  the  point,  where  it  deviated  and  then  proceeded 
in  the  original  direction  to  a  heap  of  dry  leaves  ;  it  stopped  push- 
ing, entered  the  heap  and  commenced  to  pull  the  ball  in.  Evi- 
dently the  beetle  mounted  the  ball  as  a  lookout  for  the  right  way. 
I  was  astonished,  and  if  told  should  hardly  have  believed  it,  but 
I  saw  it — Fred.  Brendel^  Peoria,  III, 

The  California  Gray  Whale. — A  schooner  load  of  bones  of 
this  species,  gathered  in  Scammon's  Lagoon,  Lower  California, 
recently  arrived  in  San  Francisco,  and  were  sold  to  be  ground  as 
fertilizers.  Having  examined  a  large  number  of  the  bones  I  can 
complete  the  characters  of  the  genus  Racliianectes,  which  have 
been  but  imperfectly  known.  The  cervical  vertebrae  are  all  dis- 
tinct, and  the  second  and  third  at  least  enclose  a  vertebral  canal. 
A  first  rib  (the  only  one  not  broken  up)  has  two  heads ;  two 
other  short  ribs,  perhaps  first  and  second,  are  united  distally  into 
a  broad  sheet  of  bone.  It  is  uncertain  how  far  the  union  of  these 
ribs  is  constant  The  scapula  has  both  coracoid  and  acromion. 
The  orbital  process  of  the  frontal  is  of  medium  width,  somewhat 
as  in  some  species  of  Megaptera, — E.  D.  Cope, 

The  Japanese  Lap  Dog  {Dysodus  pravus), — Since  describing 
this  form  (Proceedings  Academy,  Philadelphia,  July,  1879),  I  have 
had  the  opportunity  of  examining  three  other  specimens  in  San 
Francisco.  The  first,  which  is  in  possession  of  Mrs.  E.  H.  Har- 
ford, presents  the  following  dental  tbrmula :  L  }  ;  C.  | ;  Pre-m.  }  ; 
M.  }  The  animal  is  young,  as  the  exterior  cusps  only  of  the 
second  superior  tuberculars  protrude  through  the  gum.  There 
is  no  internal  tubercle  of  the  inferior  sectorial.  The  first  superior 
premolar  is  a  rudimental  cusp ;  the  second  is  very  small,  while 
the  third  is  subtransverse  in  position.  The  dog  is  said  not  to  be 
of  pure  race,  which,  perhaps,  accounts  for  the  presence  of  an  addi- 
tional premolar  in  each  jaw.  There  are  still  one  less  below  than 
in  Canis,  and  will  probably  be  early  shed. 

A  second  specimen,  in  possession  of  Mrs.  Sargent,  has  the 
typical  dentition :  L  J  ;  C,  \\  Prc-m.  } ;  M.  ijA.  It  is  also 
young,  as  the  milk  inferior  sectorial  dropped  from  the  gum  as  I 
examined  it,  and  the  outer  edge  of  the  second  superior  tubercu- 
lar only  is  exposed.  Curiously  enough  there  is  an  inner  tubercle 
of  the  inferior  sectorial.  This  dog  came  from  Yokohama,  and  is 
said  to  be  pure.  Its  age  is  said  to  be  three  years  and  three 
months;  it  has  been  in  possession  of  Mrs.  Sargent  two  years. 

The  third  specimen  is  of  larger  size,  and  is  said  to  be  ten  years 
old.  It»  dental  formula  is  I.  f  ;  C  \\  Pre-m.  {  ;  M.  (  ;  no  inner 
tubercle  of  inferior  sectorial.  The  last  true  molar  above  has  been 
shed,  but  the  alveolus  remains ;  this  and  the  loss  of  the  inferior 
incisors  are  characters  plainly  due  to  old  age. 

The  above  examples  all  maintain  the  characters  of  the  genus 
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Dysodus,  The  hair  of  this  species  is  rather  long  and  is  not 
curled,  and  is  neither  very  coarse  nor  fine.  Ears  pendant.  The 
colors  in  the  three  specimens  are  black  and  white,  the  former 
predominating  in  one,  the  latter  in  another. 

The  extra  copies  of  the  paper  in  which  this  species  was  de- 
scribed were  issued  during  my  absence  from  home,  so  that  their 
date  of  publication  was  unfortunately  omitted;  this  is  August 
23»  1379. — E.  D.  Cope, 

Zoological  News. — The  Rural  Press,  August  2d,  contains  de- 
scriptions read  before  the  Californian  Academy  of  Sciences.  It  is 
unfortunate  that  these  descriptions  should  appear  in  this  hetero- 
dox manner,  and  we  would  urge  the  author  to  send  his  descrip- 
tions to  some  recognized  scientific  publication,  where  they  may 
meet  the  notice  of  ichthyologists.  The  new  forms  are  Glyptoceph- 
alus  zackiras,  Chitonotus  megacephalus  and  Caulolatilus  prbueps, 
all  from  the  Pacific  coast. A  zoological  station  has  been  estab- 
lished in  Scotland  at  Cowie,  near  Stonehaven,  the  work  to  be 
carried  on  under  the  direction  of  Mr.  G.  J.  Romanes,  in  connection 
with  Aberdeen  University. Dr.  J.  F.  Brandt,  the  veteran  Rus- 
sian naturalist  of  St.  Petersburg,  died  August  7th,  aged  JJ,  He 
left  valuable  manuscripts  which  will  be  published. Prof.  All- 
man's  address  as  president  of  the  British  Association,  began  at 
Sheffield,  August  20th,  was  on  protoplasm. Cobbold's  Para- 
sites :  a  treatise  on  the  Entozoa  of  man  and  animals,  will   prove 

useful   to  students  and  medical   men. A  reply  to   Principal 

Dawson's  criticism  of  Mcebius'  work  on  Eozoon  by  Moebius  him- 
self appears  in  the  American   yonrnal  of  Science  for  September. 

Lubbock's  scientific  lectures  just  published  by  Macmillan  & 

Co.,  will  interest  zoological  students. Mr.  Moseley's  Croonian 

lecture  for  1878  was  on  the  Stylastcridae,  a  family  of  Hydroid 
stony  corals. 

ANTHROPOIiOQY. » 

Anthropological  News. — The  second  number  oi  Rei^ue  cTAn- 
thropologie  for  1879  contains  several  papers  of  great  importance. 
The  first  one  is  that  by  M.  Florentino  Ameghino  upon  pre-historic 
man  in  La  Plata.  The  article  is  based  upon  an  anthropological 
exhibit  in  the  late  Paris  Exposition  from  the  Argentine  Republic. 
The  author  prefaces  his  discussion  of  the  antiquity  of  man  in  La 
Plata  with  a  chapter  upon  the  American  Aborigines,  their  antiquity 
and  origin,  in  which  he  has  brought  together  with  rare  diligence, 
from  many  literary  .*?ources,  theories  and  statements  concerning  his 
subject.  While  many  of  these  unproved  opinions  are  stated  only  to 
be  repudiated,  others  are  retained  and  used  as  the  bases  of  argu- 
ments which  have  no  value  whatever.  The  following  story  will 
suffice  as  an  example :  The  Scandinavians  were  preceded  by  the 
Irish.     An   Irishman  named   Ari   was  driven    by  a  tempest    to 

'Eil'icd  by  Prof.  Oris  T.  Mason,  Coliimbian  College,  Wabhinglcn,  D.  C. 
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Huitramanaland,  or  later,  in  999,  he  was  seen  by  Biorn  Asbrand- 
son,  a  person  who  figures  in  the  history  of  Scandinavia.  And 
recently  has  been  found  near  the  Potomac,  twenty  kilometres 
from  Washington,  the  burial  place  of  Syasi,  a  woman  that  an 
ancient  Irish  manuscript,  anterior  to  the  year  1057,  speaks  of  as 
having  been  killed  by  the  Skrellings  (Esquimaux)  in  an  expedi- 
tion to  Huitramanaland.  The  grave  was  indicated  by  the  follow- 
ing inscription :  **  Here  rests  Syasi,  the  blonde,  from  the  eastern 
Island,  widow  of  Kjoldr,  sister  of  Thorgr  by  his  father,  aged  25 
years.     God  be  gracious  to  her.     1051." 

It  would  be  exceedingly  unfair  to  judge  of  M.  Ameghino's 
second  and  third  chapters  by  the  first,  though  the  strong  tendency 
is  to  believe  that  if  he  is  so  unreliable  with  reference  to  those 
things  with  which  we  are  familiar,  he  is  not  to  be  trusted  on 
ground  unfamiliar  to  us.  In  fact,  M.  Ameghino  is  at  home  in 
La  Plata,  and  speaks  ex  cathedra,  while  in  the  former  chapter  he 
quotes  from  others.  The  following  is  the  author's  classification 
of  the  archxoiogical  epochs : 


GeoJogica]  epochs. 


Post-tertiary 


Gcologkal  perkMlfl.    ^"^JJ^jf^  Sub-peHod*, 

p  »«t  M.    ^^»m.      S  Neolithic         Modem  and  ancient  times 
roM-pampean   |  ^^^^^jj^j^       Mesoliihic  lime* 

{Tiroes  of  the  great  lakes 
Modem  pampean  times 
Ancient  pampean  timex 


A  perusal  of  the  paper  will  soon  convince  one  that  diligent 
workers  are  not  wanting  in  South  America ;  and  omitting  the 
worthless  stories  in  the  first  part  of  the  communication,  the 
author's  researches  are  to  be  highly  commended. 

The  paper  on  the  ancient  inhabitants  of  the  Canaries,  by  Dr. 
Verneau,  and  that  on  the  series  of  the  crania  of  assassins  deserve 
careful  study. 

The  able  reviews  by  the  most  distinguished  anthropologists  of 
France,  the  miscellaneous  notes  and  the  bibliography  make  the 
Revue  a* Anthropologie  an  indispensable  auxiliary  to  the  student  of 
our  favorite  science. 

The  American  Antiquarian  has  reached  its  fourth  number  and 
completed  its  rirst  year.  The  contents  of  the  present  number  are 
as  follows :  The  emblematical  mounds  of  Wisconsin,  by  J.  N.  De 
Hart,  M.D. ;  Shell  beds  of  Clatsop  beach,  by  H.  B.  Clarke;  A 
comparison  between  the  the  archaeology  of  Europe  and  America, 
by  ihe  editor ;  The  Utes  of  Colorado,  by  N.  C.  Meeker ;  Early 
Indian  migrations  in  Ohio,  by  C.  C.  Baldwin ;  An  exhibition  of 
Indian  character,  by  W.  L.  Coffinbury;  The  discourse  of  Dr. 
Broca  at  the  opening  of  the  International  Congress  of  Anthro- 
pological Science  in  connection  with  the  Universal  Exposition  at 
Paris,  August   16,  1878;  Indian  music,  by  Rev.  M.  Eells;  Pre- 
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historic  manufacturing  village  in  the  Miami  valley,  by  I.  H.  Benk- 
ley.     The  usual  amount  of  current  notes  closes  the  volume. 

The  editor,  in  his  letter  to  contributors,  says  that  in  the  edito- 
rial department  the  Antiquarian  has  succeeded  beyond  his  expec- 
tations. Of  course  magazines  cannot  be  run  without  money,  and  in 
this  regard  the  friends  of  anthropology  must  stand  by  the  magazine. 

The  editor  of  these  notes  in  the  Naturalist,  under  the  kind 
favor  of  Prof  Baird  and  Major  Powell,  has  been  engaged  in  col- 
lecting materials  for  an  atlas  of  North  American  antiquities  and 
a  dictionary  of  North  American  Indians.  For  the  purpose  of 
encouraging  the  former  the  Smithsonian  Institution  has  issued  a 
pamphlet  of  directions  to  observers,  which  can  be  obtained  in  any 
number  by  writing  to  the  Smithsonian  Institution.  The  work  on 
the  latter,  or  the  dictionary  of  tribes,  has  reached  the  astounding 
number  of  ten  thousand  names.  Of  course  there  were  never 
that  many  tribes  in  North  America,  but  some  tribes  have 
nearly  a  hundred  names.  These  names  are  of  two  kinds,  auto- 
nyms and  heteronynjs.  The  former  may  be  tribal  or  con- 
sanguineous, the  latter  may  be  Indian  or  Aryan,  and  either  may 
be  contemptuous  or  descriptive.  The  Aryan  names  have  the 
further  embarrassment  of  being  written  in  English.  French,  Span- 
ish and  Dutch,  and  not  always  on  the  same  phonetic  system  at 
that.  Such  papers  as  that  of  Mr.  C.  C.  Baldwin  in  the  Antiqua- 
rian, are  of  incalculable  value  to  the  summarist,  and  we  take  this 
method  of  expressing  our  thanks  and  calling  for  more. 

Mr.  E.  A.  Barber,  in  charge  of  the  archaeological  department, 
Permanent  Exhibition.  Philadelphia,  has  gone  to  work  in  earnest 
to  make  his  portion  of  the  exhibition  a  success.  It  is  the  inten- 
tion of  the  Council  to  establish  a  permanent  loan  exhibition  of 
prehistoric  relics ;  by  which  is  meant  that  the  exhibition  and  not 
the  loan  is  to  be  permanent.  Every  guarantee  of  safe  return  of 
specimens  is  promised,  and  the  exhibition  will,  no  doubt,  be  suc- 
cessful. 

The  Appletons  have  brought  out  in  good  style,  Haeckel's  Evo- 
lution of  Man,  a  review  of  which  by  Mr.  Lester  F.  Ward  was 
noticed  in  the  July  number  of  the  Naturalist.  It  is  impossible 
in  a  short  notice  to  review  a  work  of  such  magnitude.  No  doubt 
it  is  a  most  exhaustive  treatise  on  the  biology  of  the  human 
race,  and  the  scientific  reputation  of  the  author  must  give  it  a 
wide  circulation.  The  author's  opinion  "  that  a  really  scientific 
study  of  nature  can  no  more  dispense  with  philosophic  reflection 
than  can  healthy  philosophy  ignore  the  results  of  natural  scien- 
tific experience."  leads  him  to  apply  his  theory  to  all  phenomena, 
material  and  spiritual.  Furthermore,  the  political  influence  of 
the  clergy  in  Germany  has  brought  them  into  sharp  conflict  wilh 
men  of  science  and  politicians.  The  work  of  Prof.  Haeckel  is 
filled  with  bitter  invective,  which  is  little  appreciated  in  a  land  of 
free  thought,  free  speech  and  free  religion. 
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The  first  number  of  the  Folk  Lore  Record,  published  by  the 
Folk  Lore  Society  of  London,  is  a  charming  volume  on  a  delight- 
ful subject  The  following  papers  are  given  in  this  number : 
Some  West  Sussex  superstitions  lingering  in  1868,  by  Mrs. 
Latham ;  Notes  on  folk  tales,  by  W.  R.  S.  Ralston ;  The 
folk  lore  of  France,  by  A.  Lang ;  Some  Japan  folk  tales,  by  C. 
Pfoundes;  A  folk  tale  and  various  superstitions  of  the  Hidatsa 
Indians,  by  E.  B.  Tylor;  Chaucer's  night  spell,  by  William 
J.  Thoms;  Plant  lore  notes  to  Mrs.  Latham's  West  Sussex 
superstitions,  by  James  Britten ;  Yorkshire  local  rhymes  and  say- 
ings ;  Divination  by  the  blade-bone,  by  William  J.  Thoms ;  Index 
to  the  folk  lore  in  the  first  series  of  Hardwick's  Science  Gossip, 
by  James  Britten;  Some  Italian  folk  lore,  by  Henry  Charles 
Coote ;  Wart  and  wen  cures,  by  James  Hardy  ;  Fairies  at  Ilkley 
Wells,  by  Charles  C.  Smith;  Notes;  Queries;  Notices  and  News. 

Our  readers  will  be  pleased  to  hear  that  Maj.  Powell,  Col.  Gar- 
rick  Mallery  and  Mrs.  A.  R.  Marvine  are  rummaging  the  entire 
literature  of  North  American  Aborigines  with  a  view  to  publish- 
ing an  exhaustive  work  on  American  Indian  mytholc^y. 

The  February  number  ol  Materiaux  pour  i Histoire  de  r Homme 
contains  a  very  good  resume  of  the  meeting  of  German  anthro- 
pologists in  1878.  The  rest  of  the  number  is  occupied  with  local 
European  archaeology. 

In  No.  5  of  CorrespondenZ'Blatt  Prof  Stieda  reviews  a  work 
entitled  Materialcn  zur  Vorgeschichte  des  Menschen  im  ostlichen 
Europa«  Nach  polnischen  und  russischen  Qucllen  bearbeitet  und 
herausgegeben,  von  Albin  Kohn  und  Dr.  C.  Mehlis.  Jena,  Cos- 
tenoble,  1879. 

OBOLOar  AND  PALAOKTOLOGT. 

Develx)Pmext  of  the  Trilobites. — The  Utica  Slate  and  related 
formations.  Fossils  of  the  Utica  Slate  and  metamorphoses  of  7>i- 
arthrus  becki,  by  C.  D.  Walcott.  (Transactions  of  the  Albany  Insti- 
tute, Vol.  X,  p.  38,  pis.  2.)  The  author  in  the  above-mentioned  arti- 
cles gives  the  known  distribution  of  the  rocks  of  the  Utica  slate 
and  a  comparison  of  it  with  the  Galena  limestone,  the  Triarthrus 
beds  of  Cincinnati,  the  Orthis  bed  of  Tennessee,  the  Thebes 
sandstone  and  the  Graptolitic  shales  of  Virginia,  Tennessee  and 
Alabama.  The  author  is  opposed  to  applying  the  term  Cincin- 
nati "  to  any  group,  epoch  or  period  of  Lower  Silurian  rocks." 
In  the  second  part  arc  given  descriptions  of  two  new  genera  and 
ten  new  species,  making  a  total  of  one  hundred  species  now 
known  from  the  Utica  slate.  The  development  of  the  trilobite, 
Triarthrus  becki,  is  given  nearly  complete.  Barrande  has  classi- 
fied the  modes  of  development  of  the  trilobites  into  four  orders : 
1st.  Head  predoniinating,  incomplete;  thorax  rudimentar)'  or 
wanting;  pygidium  wanting.  2d.  Head  distinct,  incomplete; 
thorax  wanting  ;  pygidium  distinct,  incomplete.    3d.  Head  com- 
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plete;  thorax  distinct,  incomplete;  pygidium  distinct,  incomplete. 
4th.  Head  and  thorax  complete ;  pygidium  distinct,  incomplete 

With  regard  to  Tnartlinis  our  author  says :  "  We  find  Trkr- 
thriis  becki  placed  doubtfully  at  the  end  of  the  third  order  on  the 
description  given  by  Prof.  Hall.  We  cannot  remove  it  from  thu 
position,  as  the  youngest  stage  we  have  shows  one  segment  in  tbc 
thorax,  but  from  the  changes  that  occur  in  its  developments 
cannot  avoid  the  conclusion  that  with  more  complete  material  it 
will  be  removed  to  the  second  order,  as  the  smallest  individual  is 
one  millimetre  in  length,  and  the  head  and  pygidium  are  strongfjr 
lobed  and  well  developed."  Two  beauliful  plates  illustrate  Hk 
new  species  and  the  various  stages  of  the  trilobite. — 7.  S.  K. 

OEOORAPHT  AND  TRAVELS.  ■ 

African  Exploration. — The  Portuguese  are  about  sendii^oK 
another  expedition,  under  Capt.  Paiva  d'Andrada.  This  party 
is  to  continue  the  exploration  of  the  Zambesi  river,  and  to  font 
commercial  and  agricultural  colonies  in  the  neighborhood  of  Tcte 
and  the  abandoned  station  of  Zumba.  which  was  once  the  Inr- 
thest  point  occupied  by  the  Portuguese  on  the  river. 

The  party  sent  out  from  Livingstonia  in  August,  1878,  to 
explore  the  western  shore  of  lake  Nyassa,  after  reaching  Ktita 
bay,  as  mentioned  in  the  Naturalist  for  June,  1879,  returned 
home,  part  of  the  way  by  another  route,  reaching  l.ivingstoaia 
on  November  9th.  Another  attempt  is  soon  to  be  made  by  the 
missionaries  to  obtain  a  better  site  for  their  station  than  tlie  pres- 
ent one.  They  hope  to  find  it  between  the  Nyassa  and  the  Tan- 
ganyika. 

The  East  African  Expedition  of  the  R,  G,  S.,  under  Mr.  Keith 
Johnston,  left  the  coast  for  the  interior  on  the  19th  of  May.   The 
natives  in  his  employ  numbered   138.    He  communicated  to  tbc 
society  the  route  which  he  intended  to  take,*  and  upon  which  be 
was  to  proceed  south-westwardly  from  Dar  es-Salaam,  and  would 
be  likely  to  obtain  abundant  supplies  of  food.     He  had  previouily 
made  a  short  trip  to  Usambara.    "■  This  journey,"  he  remarks, "  fur- 
nishes an  excellent  specimen  of  the  sort  of  traveling  we  shall  have,    | 
and  took  us  through  a  country  which  may  be  taken  as  an  epitome    J 
of  all  Africa.     There  was  a  little  bit  of  arid,  level,  uninhabimf   J 
desert,  a  bit  of  undulating,  cultivated  and  populous  country,  aql^l 
beyond  that  a  tract  of  mountain  forest  and  stiff  climbing.    Stj^^ 
magnitude  of  the  trees  and  the  density  of  the  forest  cumI^^H 
anything  I  had  imagined  in  Africa,  and  reminded  " 
Paraguay,  only  here  there  is  much  less  variety  ' 

But  this  expedition,  starting  under  such  f- 
already  been  deprived  of  its  young  :• 

I  Eilitcil  by  Ellis  H.  Yarnall,  Philade 
'  I'rocccdiiigs  of  Royal  Geographical  S 


I  from  i]>'scntcry,  at  Bcrobero  in  Khutu,   130 

"uilitatii.  on  the  28th  of  June. 

I'to  record  the  death,  on  the  loth  of  July  last,  or 

Jiullcm,  who  left  Kni^land  in  April  of  this  year  to 

RTkRffiinyika  Mission  of  the  London   Missionary 

y  states  that  the  Universities'  Mission  in  Eastern 
:cnlly  i:stablishcd  a  new  station  at  Newala  on  the 
L  forty  itiIIl-s  nearer  lake  Nyassathan  their  original 

ived  at  Ujiji  on  April  2d.    He  intends  to 
lol  in  \\w  L'^ighe  country  at  the  north  end  of  lake 
■He  then  t-xpccts  to  be  able  to  establish  another 
etnoulh  uf  the  Aruwimi.on  the  Congo — a  very  bold 
K  undertaking.     He  will  then  explore  the  countries 
ftJOUlhcm  end  of  the  Albert   Nyanza  and  lake  Tan- 
\  13  much  10  be  desired  that  the  very  good  fortune 
'f  attended  him  will  coniinuL- to  be  enjoyed  by  this 
ikillful  leader  of  the  French  Scientific  Hx|>edition. 
I  Expedition  was,  at  last  accounts,  concentrated  at 
Blhcy  expected  to  remain  until  the  end  of  the  rainy 
An  entomological  collection  has  been  forwarded 
K.    The  Ik-Iginn  Society  have  chartered  a  steamer 
Sut  supplies   for  the  expedition   to  the  mouth  of  the 
■"A  sm;ill   steamer  in  sections,  three  steam  launches  and 
\  bottomed  bum*,  none  of  which  will  draw  more  than  a 
^ater,  are  aUo  sent.     This  liltle  flotilla  is  commanded  by 
esewitz,  who  has  a  crew  of  forty  seamen  accustomed  to 
i  climate  and  cng.igctl  for  three  years.     It  is  hoped  thus 
\  a  point  where  M.  Cambicr  and  his  party  can  communi- 
"\  ihcm.     It  is  further  reported  that  Mr.  H.  M.  Stanley, 
living  made  rapid  surveys  of  the  streams  emptying  on  the 
ut  near  Zanzibar,  .ind  engaging  a  large  number  of  his  old 
a  has  left  Ziinzibar,  and  is  expected  to  take  command  of 
tion  of  the  Hclgian  expedition. 
1  French  Algerian    Missionary  parties  have  each  reached 
dive  destinations  on  the  Victoria  Nyanza  and  the  Tan- 
\  lake.     The  Victoria  party  are  repoited  to  be  very  dcsti- 
They  have  hcitrd  of  the  arrival  of  the  Church  Missionary 
ety's  reinforcements  ;it  L'ganJa  from  Egypt  and  the   Nile. 
Ettother  band  of  pricsLs  is  to  leave  Algeria  shortly  to  join  their 
ipaiiionv 

"he  Church  Missiiin.iry  Society  has  established  a  permanent 

ilioo  »\  Mpwapua.  uhcre  they  have  twenty-five  acres  of  land 

tioder  cultivation.     This  is  topographically  the  most  important 

place  between  the  coast  and  Unyanyembe.  as  all  (he  caravan  roads 

daverge  to  it.     Its  elevation  above  the  sea  is  860  metres.     Two 

*  (rf  the  agents  of  this  society  have  reached  the   southern 
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extremity  of  the  Victoria  Nyanza,  A  recent  number  of  the 
Church  Missionary  Intelligencer  gives  an  account  by  the  Rev.  C. 
T.  Wilson  of  his  voyage  across  the  great  lake  from  Uganda  to 
Kagei.  South  of  the  Kagera  or  Kitangule  river  the  low  forest- 
covered  shore  gives  place  to  high  downs  ending  in  abrupt  preci- 
pices 300  or  400  feet  high.  North  of  the  Kagera  the  rocks  are 
mostly  a  hard  conglomerate,  the  matrix  being  a  clay  iron  ore,  in 
which  quartzite  pebbles  were  imbedded,  but  on  the  south  they 
are  clay  slate  with  red  sandstone,  the  strata  being  inclined  in  a 
westerly  direction  at  an  angle  of  about  fifteen  degrees. 

The  American  Board  of  Foreign  Mi.ssions  having  recently- 
received  a  large  bequest,  is  desirous  of  establishing  a  mission  in 
Africa,  but  finds  nearly  every  portion  of  the  coast  occupied  or  at 
least  prospected !  They  will  probably  choose  a  site  in  the  interior 
where  certainly  there  can  be  no  difficulty  in  finding  an  unoccu- 
pied field. 

The  King  of  the  Belgians  has  presented  the  International 
African  Association  with  four  Indian  elephants.  They  have 
arrived  safely  at  Zanzibar  from  Bombay,  and  have  been  landed 
near  Dar-es-Salaam.  An  elephant  will  convey  fifteen  ordinary 
porters'  loads  of  sixty  pounds  each,  so  that  seven  elephants  would 
be  able  to  carry  as  much  as  one  hundred  porters. 

Obituary. — The  following  appeared  in  the  London  Aihcnceum 
of  August  9,  1879  •  "  Mr.  Keith  Johnston  is  no  more.  A  son  of 
the  eminent  geographer,  Alexander  Keith  Johnston,  the  deceased 
gave  early  promise  of  fulfilling  to  the  utmost  the  expectations  of 
his  friends.  Carefully  trained  under  the  eye  of  his  father  and  at 
Perthes's  Geographical  Institute  under  Dr.  Petermann,  he  exhib- 
ited equal  skill  as  a  compiler  of  maps  and  a  writer  on  geographi- 
cal subjects.  Amongst  his  latest  works  are  a  volume  on  'Africa,* 
recently  published  by  Mr.  Stanford,  and  a  *  Book  of  Physical 
Geography,'  intended  for  the  use  of  schools.  An  expedition  to 
Paraguay  showed  that  he  also  possessed  the  qualities  demanded 
of  a  geographical  explorer,  and  the  work  then  done  by  him  fully 
justified  the  choice  of  the  Royal  Geographical  Society  when  they 
placed  him  at  the  head  of  an  expedition  intended  to  explore  the 
country  between  Dar-es-Salaam  and  lake  Nyassa.  His  report  on 
a  preliminary  trip  to  Usambara  gave  promise  of  an  exhaustive 
and  trustworthy  account  *)f  his  further  researches,  such  as  is  but 
rarely  furnished  by  African  'pathfinders.'  It  was  not  to  be.  Still 
a  young  man,  not  yet  thirty,  he  has  joined  that  band  of  noble 
men  who  have  laid  down  their  lives  in  the  cause  of  African 
exploration." 

MIOROSOOPY.i 

American  Society  of  Microscopists. — This  society  assembled 
in  Buffalo  on  Tuesday  morning,  August  19th,  and  adjourned  oq 
^  '  '      noon,  the  22d.    About  sixty  members  were  in  attendance. 

•jartmciil  is  edited  by  Dr.  K.  II.  Ward,  Troy,  N.  Y. 
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Important  amendments  were  agreed  upon  to  the  proposed  Con- 
stitution, and  it  was  then  adopted  without  opposition.  At  the 
suggestion  of  the  National  Committee  on  Micrometry,  last  year's 
resolution  favoring  the  one-hundredth  millimetre  as  the  unit  for 
micrometry  was  reconsidered,  and  the  whole  subject  was  then 
referred  to  the  committee  for  further  action.  Mr.  E.  H.  Griffith 
oflTered  a  silver  medal  as  a  prize,  to  be  awarded  at  the  next  annual 
meeting,  for  the  best  two  slides  illustrating  the  adulteration  of 
some  common  article  of  food.  On  Thursday  evening  a  soiree 
was  held  in  St  James  Hall,  which  was  well  attended  by  the  citi- 
zens of  Buffalo.  The  following  officers  were  elected  for  next 
year's  meeting:  President,  Prof.  H.  L.  Smith,  of  Geneva,  N.  Y. ; 
vice-presidents,  Dr.  W.  W.  Butterfield,  of  Indianapolis,  and  Mr. 
C.  C.  Merriman,  of  Rochester;  secretary.  Prof.  A.  H.  Tuttle,  of 
Columbus,  O.;  treasurer,  Mr.  George  A.  Fell,  of  Buffalo.  The 
day  and  place  for  the  next  meeting  were  left  to  be  selected  and 
announced  by  the  Executive  Committee.  The  president's  address 
was  delivered  on  Tuesday  eveninj;  by  Dr.  R.  H.  Ward,  in  St. 
James  Hall.  During  the  week  the  following  paf>ers  were  read : 
On  Lernctocera  cruciata,  and  also  on  certain  crustaceous  para- 
sites on  fish,  by  Prof  D.  S.  Kellicott;  on  the  structure  of  the 
spinal  cord  in  the  marsipobranch  fishes,  by  Prof.  A.  H.  Tuttle ; 
on  the  embryonic  growth  of  the  eustachian  tube  and  middle  ear, 
by  Dr.  Lucien  Howe ;  on  photography  as  an  aid  to  microscopi- 
cal investigations,  by  Dr.  Carl  Seiler;  on  Modern  object  glasses, 
and  on  a  universal  microscof>e  stand,  by  Prof  J.  E.  Smith ;  on 
the  systematic  examination  of  objectives  for  the  microscope,  by 
Dr.  G.  E.  Blackham;  on  the  Preparation  and  mounting  of  double 
stainings,  by  Mr.  C.  C.  Merriman ;  on  the  Microscopical  exami- 
nation of  the  nerve  centres,  by  Dr.  Theo.  Deecke;  on  the  Micro- 
scopical work  at  the  Department  of  Agriculture,  by  Thos.  Tay- 
lor; on  the  Destructive  powers  of  certain  insects,  by  Mr.  C.  M. 
Vorce;  on  Microscopical  organisms  in  drinking  water,  by  Prof. 
S.  A.  Lattimore;  and  on  the  Illumination  of  fine  rulings,  by  Dr. 
W.  B.  Rezner.  After  adjournment  the  few  members  who  were 
able  to  remain  for  that  purpose,  enjoyed  a  most  agreeable  excur- 
sion to  Niagara  Falls  as  the  guests  of  the  citizens  of  Buffalo,  of 
whom  many  of  the  most  cultivated  and  accomplished  accom- 
panied the  party. 

American  Association  for  the  Advancement  of  Science. — 
This  great  society  held  one  of  its  most  successful  meetings  at 
Saratoga  Springs  during  the  week  commencing  August  27th, 
under  the  presidency  of  Prof.  Geo.  F.  Barker.  More  than  one 
hundred  and  fifty  papers  were  presented,  many  of  them  being  of 
exceptional  value.  Among  those  pertaining  to  microscopy  may 
be  mentioned  those  on  the  Physics  of  microscope  objectives,  by 
Romyn  Hitchcock;  on  the  Histology  of  insects,  by  Chas.  S. 
Minot :  on  a  Standard  meter  and  its  subdivisions  into  equal  parts. 
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and  on  First  results  from  a  new  difTraction  ruiin|^  engine,  by  Prot 
Wm.  A.  Rogers ;  on  Crystallization  of  Canada  Balsam,  by  ProC 
Geo.  F.  Barker ;  on  the  Occurrence  of  microscopic  crystab  in  the 
vertebra  of  the  toad,  by  Prof.  H.  Carrington  Bolton.  Prot  S.  A. 
Lattimore  was  elected  chairman,  and  Rev.  A.  B.  Hcrvey,  secre- 
tary of  the  sub-section  of  microscopy  for  the  next  meeting,  which 
is  to  be  held  in  Boston,  commencing  on  the  last  Wednesday  in 
August  next,  and  which  can  hardly  fail  to  be  a  large  and  enthu- 
siastic assemblage. 

:o: 

PROCEEDINGS  OF  SCIENTIFIC  SOCIETIES. 

American  Association  for  the  Advancemext  of  Science, 
Twenty-eighth  meeting,  Saratoga,  Aug.  27  to  Sept.  2,  1879.— 
Owing  to  the  favorable  place  of  meeting,  the  gathering  of  mem- 
bers was  larger  than  for  several  years,  nearly  260  members  being 
present,  and  154  papers,  some  of  unusual  interest,  having  been 
entered.  Prof  O.  C.  Marsh,  president  of  the  St.  Louis  meeting, 
read  an  address  as  retiring  president,  on  the  History  and  Methodb 
of  Palaeontology.  Prof  George  F.  Barker,  as  president,  made  a 
brief  introductory  speech  at  the  opening  of  the  session.  The 
following  papers  on  biology,  geology  and  anthropology  were 
presented : 

The  succession  of  glacial  de(H>sits  in  New  England Warren  Uphaa 

On  the  thinning  out  and  absence  of  the  Upper  Silurian  and  De- 
vonian formations  in  Tennessee.    On  a  remarkable  crin- 

oidal  forni  recently  discovered  in  Tennessee,  with  exhi- 
bition of  specimens J.  M.  SafTord 

Recently  discovered  cupreous  veins  at  Blue  Hill,  Me.     The 

Green  mountain  anticlinal C.  H.  Hitchcock 

Consonantal  expression  of  emotion Clarence  J.  Blake 

On  the  fertilization  of  Yucca.     Objects  of  sex  and  of  odor  in 

flowers Thomas  Mcehan 

Philosophy  of  the  pupation  of  butterflies,  and  particularly  of 

the    Nymphalidae.      The    cotton    worm    in   the    United 

States ;  explanation  of  its  work,  and  mooted  points  in  its 

habits  cleared  up C.  V.  Riley 

On  the  conditions  to  be  fulfilled  by  a  theory  of  life.     On  the 

histology  of  insects.    On  the  anatomy  of  Plathelrointhes..  Chxs.  Sedgwick  Minot 

A  short  biography  of  the  Menhaden G.  Bruwn  Goodc 

Practical  illustration  of  the  u<«e  of  some  new  or  little  known 

anatomical  and  physiological  instruments  and  apparatus. 

Notes  on  the  anatomy  of  the  cat's  brain.      On  a  cat's 

brain  with  the  corpus  caliosum  absent B.  G.  Wilder 

On  the  occurrence  of  microscopic  crystals  in  the  vertel)ra  of 

the  toad  {Bufo  americantis).     [With  a  note  by  A.  A. 

Julien.] H.  Carrington  Bolton. 

The  ethnical  influences  of  physical  geography Danl.  Wilson 

The  development  of  the  neuration  in  the  wings  of  insects,  as 

illustrated  in  the  history  of  cockroaches S.  H.  Scudder 

On  graphite  from  the  Ducktown  copper  ihine W.  L.  Du  iley 

On  the  geology  of  Bermuda Wm.  North  Rice 

Sexual  ditfcrentiation  in  Epigaa  ripens.     Homologies  in  the 

Lauracafa.     Note  on  the  movement  of  the  stamens  of 

Sadbatia  angularis ,,  L»tcr  F.  W.  r  I 

On  the  Triassic  rocks  of  New  Jersey Geo.  H.  Co; 


1879]  l^ocecdings  of  Scientific  Societies.  665 

An  app;*rattis  for  photographing  natural  history  objects  in  a 

horizontal  position.     The  inter-anicuiar  ligaments  of  the 

head  of  the  ril>H  in  the  cat.     A  method  of  demonstmting 

the  thoracic  arch  in  animals S.  H.  (.>age 

The  bud -blight  insect.     Some  interesting  inject  babitii  and 

their  development.     A  succev^fut  mcth  trap W.  S.  Hamnrd 

On  the  pre!»ent  condition  of  the  work  upon  the  palseontology 

of    New    York.     Notes    upon   the  genera   FeneMella, 

Hemitrypa,  etc.     The  fauna  of  the  Lower  Heldt-rberg 

group  in  relation  to  the  coraU,  Riyozoa  and  Echinoder* 

mata James  Hall 

()n   the   molluscan   dredging^   in   the   Gulf  of  Mexico  and 

vicinity   by  the  U.  S.  Coa^t   Survey  steamer   Blake  in 

1877-9.     On  the  genus  Pleurotomaria Wm.  H.  Dall 

Gjrpsum  sand A.  I*.  S.  Stuart 

The  geologiral  action  of  the  acid  of  llumus:  i.  On  uncon- 
solidated deposits;  II.  On  M>lid  rocks Alexis  A.  Julien 

On  some  pre  Cambrian  rocks  in  America  and  Europe.     On 

the  geology  of  Port  Henry,  N.  Y T.  Sterry  Hunt 

On  the  anthracite  coal  fields  of  Pennsylvania  and  their  rapid 

exhausti(»n P.  W.  Sheafer 

The  newly  discovered  cave  in  Luray,  Page  county.  Va Jno.  W,  Chickering,  Jr. 

A  new  form  of  unpolarizable   electrode?*   for   physiological 

research H.  P.  Bowditcb 

On  the  species  of  ik>rnean  orangs,  with  notes  on  their  habits; 

illustrated  by  specimens Wm.  F.  Homa<lay 

The  Interoceanic  Canal  problem Edward  P.  Lull 

On  the  progress  of  the  Second  Geological  Survey  of  Penn- 
sylvania    J'  P*  l-^slcy 

Notice  of  the  occurrence  of  rocks  representing  the  Marcel« 

lus  shales  of  New  York  in  Central  Ohio R.  P.  Whitfield 

The  sign  language  of  the  North  American   Indians Garrick  Mallery 

Lake  Erie  and  the  Eries.    Superstition'^  of  the  ancient  inhab. 

itants  of  the    Mississip})i  valley  relative   to   the  rabbit. 

Su^ierstitions  amimg  the  ancient  inhabitants^  of  the  Mis- 
sissippi valley  relative  to  ser|)en(s.     Superstitions  among 

the  ancient  inhabitants  of  the  Mississippi  valley  relative 

to  the  owl.     Su|>erstitions  among  the  ancient  inhabitants 

of  the  Mississippi  valley  relative  to  thunder J.  G.  Henders<m 

Exhibition  of  archaeological  objecis S.  S.  Haldeman 

Archeology  of  Ch.implain  valley,  giving  a  general  account  of 

recent  discoveries Geo.  H.  Perkins 

Archieology  of   Missouri W.  H.  H.  Ru^'sell 

Notice  of  !»ome  deposits  of  alkaline  salts  in  Idaho Henry  B.  Nason 

Archaeological  notes  from  Japan EdwanJ  S.  Murnc 

I>escription  of  a  |K>lished  stone  implement  found  in  Monk- 
ton,  Vi John  M.  Currier 

The  substances  of  amlnrr  and  jade,  illustrated  by  remarkable 

specimens Mrs.  E.  A.  Smith 

On  the  explanation  of  hereditary  transmission Louis  EUberg 

The  ethnology  of   the   islands   of  the    Indian    and    Pacific 

oceans ;  illuM  rated  by  a  large  colored  map Albert  .S.  Hick  more 

On    itome   large   and    remarkable   stone  implements  of    the 

southern  mound.builders.   On  the  pottery  of  the  southern 

mound-buiiders F.  \V.  Putnam 

The  genesis  of  the  serpentine  of  Reichenstein,  etc R.  B.   Hare 

On  the  surface  limits  of  thickness  of  the  Continental  glacier 

in  New  Jersey J.  C.  Smock 

The  following  officers  of  the  association  were  elected  for  1880, 
the  meeting  to  be  held  at  Boston,  Mass.:  President.  Lewis  H. 
Morgan,  of  Rochester ;  permanent  secretary,  F.  W.  Putnam,  of 
Cambridge ;  general  .secretary,  John  K.  Rees,  of  St.  Louis ; 
treasurer,  William  S.  Vaux,  of  Philadelphia. 
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Proceedings  of  the  Academy  of  Natural  Sciences  of  Phil- 
ADKLFHIA,  March  11. — The  following  papers  were  read  :  On  the 
nudibranchiate  gastropod  Mollusca  of  the  North  Paciffc  ocean, 
by  Dr.  R.  Bergh,  and  On  the  variability  of  Splueria  qucrcuum 
Schw.,  by  J.  B   Ellis. 

March  15. — Dr.  H.  C.  Chapman  presented  a  paper  for  publica- 
tion entitled,  Notes  on  Amphiuma. 

April  25. — Papers  entitled,  Placenta  of  Macacus  cynomolgus, 
by  H.  C.  Chapman,  and  Description  of  new  species  of  Chiro- 
cephalus,  by  John  A.  Ryder,  were  presented  for  publication. 

April  22. — Mr.  Ryder  described  a  new  PauropK>d  from  Fair- 
mount  Park,  which  he  named  Eurypaiiropus  spinosus, 

April  29. — Prof  Cope  discussed  the  ancestry  of  the  Rhinoceros 
family  in  the  light  of  new  material  recently  obtained  from  the 
western  Tertiary. 

May  6. — Prof  Cope  described  a  new  Saurian  under  the  name 
of  Camarasaurus  leptodcirus. 

May  13. — Dr.  Francis  Dercum  made  a  communication  on  themu- 
ciferous  system  of  fishes,  in  which  he  sought  to  show  their  relation 
to  the  sensory  system,  as  well  as  some  new  points  in  their  structure. 

May  20. — Prof.  Koenig  made  a  communication  regarding  plastic 
clays  in  reference  to  their  microscopic  features. 

May  27. — Dr.  Dercum  presented  some  farther  results  of  his 
study  of  the  muciferous  canals. 

June  3d. — Mr.  Martindale  recorded  the  fact  of  the  abundance 
of  Volvox  globator  in  the  hydrant  water  of  Camden,  N.  J.  Prof. 
Cope  discussed  the  geological  position  of  the  White  river  fresh- 
water beds,  assigning  them  to  the  same  position  as  the  Oligocenc 
of  Europe.  He  also  offered  some  observations  on  the  genus  An- 
chitlurium,  and  characterized  a  new  species  as  A,  prcestans. 

June  17. — Dr.  Leidy  exhibited  the  plates  of  his  new  work  on 
rhizopods  from  the  report  of  the  Hayden  Survey,  for  the  inspection 
of  the  members,  and  described  a  new  form  under  the  name  of 
Nebela  retorta.  Prof  Cope  exhibited  a  skull  of  the  new  fossil  cat, 
Nimraviis  brachyops, 

June  24. — Mr.  Meehan  called  attention  to  a  remarkable  instance 
of  variation  in  the  ray-petals  of  the  flower  of  Lonas,  from  none  at 
all  to  a  form  as  well-maiked  as  in  the  ox-eye  daisy.  Mr.  Ryder 
described  the  larva  of  his  recently  described  Eurypauropus, 

July  I. — Prof  Cope  presented  a  paper  on  the  genera  of  cats,  in 
which  a  re-arrangement  of  the  species  was  proposed  on  the  char- 
acters presented  by  the  form  of  the  pupil  of  the  eye  and  the  spe- 
cialization of  the  dentition. 

July  8. — Dr.  Leidy  described  and  named  a  new  fossil  foot-track 
from  the  Pennsylvania  anthracite  coal  shale.  Prof  Cope  discussed 
the  principal  characters  of  the  genera  of  Canidae,  new  generic 
names  being  proposed  for  two  domesticated  forms  which  con- 

itly  present  remarkable  peculiarities  of  dentition.     The  first 
called   Synagodus,  the   second   Dysodus^  each   represented 
ne  species  which  PtoC  Co^c  believed  had  the  same  generic 
try  as  other  domcsV\eA\.ed  dck^'^. 
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HOW  OUR  ANCESTORS  IN  THE  STONE  AGE  MADE 

THEIR  IMPLEMENTS. 

BY  B.  B.  REDDING. 

FLINT,  obsidian,  chert  and  other  hard  stones  having  a  con- 
choidal  fracture,  manu&ctured  into  forms  to  be  used  as  axes, 
chisels,  knives,  scrapers,  spear  and  arrowheads,  are  found  in  nearly 
all  parts  of  the  world.  They  are  almost  the  only  remains  of  a 
race  of  people  who  inhabited  the  earth  at  a  period  so  remote  that 
they  were  contemporaneous  with  the  wooly  elephant,  the  cave 
bear,  the  Irish  elk  and  other  animals  now  extinct.  These  imple- 
ments are  often  found  in  connection  with  the  remains  of  these  and 
other  fossil  animals.  In  one  instance  in  Denmark  a  stone  arrow- 
head was  found  imbedded  in  the  bone  of  a  deer  which  has  been 
so  long  extinct  that  the  species  is  only  now  known  from  its  fos- 
sil remains.  The  people  who  made  these  stone  implements  lived 
in  Palestine,  ages  before  Tubal  Cain,  and  in  Egypt  long  before  the 
first  Pharaoh ;  their  flint  knives,  axes  and  arrowheads  have  been 
found  in  Europe  from  Greece  to  Norway,  and  from  France  to  the 
steppes  of  Russia ;  in  Asia  from  India  and  the  Malay  archipelago 
to  Japan  and  Kamtchatka;  in  America  from  Greenland  and 
Alaska  south  through  the  United  States,  the  West  Indies,  the  val- 
ley of  the  Amazon  and  Peru  to  Terra  del  Fuego.  They  seem  to 
prove  that  man  was  originally  a  savage,  that  he  lived  by  fishing 
and  the  chase,  and  that  civilization  has  been  a  long,  slow  and 
tedious  process  of  evolution. 

There  is  great  similarity  in  these  stone  weapons  and  imple- 
ments wherever  found  throughout  the  world.  A  spearhead  or 
scraper,  an  arrowhead  or  celt  from  England,  could  not  by  its 
shape  or  peculiarity  of  manufacture  be  distinguished  from  similar 
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implements  found  in  Denmark,  Palestine.  Japan  or  South  Amer- 
ica. The  stones  used  might  differ,  but  the  mode  of  manufacture 
and  general  shape  are  nearly  always  the  same.  How  our  pre- 
historic ancestors  could  have  made  these  stone  implements  ages 
before  the  discovery  of  the  use  of  bronze  or  iron,  has  been  the 
subject  of  many  speculations  among  archaeologists,  and  many 
theories  have  been  advanced  in  support  of  these  speculations. 
The  general  conclusion  has  been  that  they  were  chipped  into  the 
shapes  we  find  them  by  blows  from  small  stone  hammers.  It  is, 
however,  proper  to  state  that  Mr.  John  Evans,  Sir  John  Lubbock, 
Mr,  A.  Morlot  and  other  writers  on  prehistoric  remains,  have 
suggested  that  the  observations  of  travelers,  as  to  the  modes  pur- 
sued by  savage  nations  in  similar  work,  might  afford  a  correct 
solution. 

The  theory  that  they  were  manufactured  into  the  shapes  we 
find  them  by  blows  from  stone  hammers,  was  generally  received 
until  after  the  publication,  in  the  Overland  Montftly,  of  the  obser- 
vations of  Mr.  E.  G.  Waite  and  the  late  B.  P.  Avery,  and  in  the 
Smithsonian  reports  of  a  letter  of  Gen.  George  Crook,  all  of 
whom  had  had  an  opportunity  to  observe  Pacific  Coast  Indians 
manufacture  stone  implements  and  chip  them  into  perfect  shapes 
without  the  aid  of  stone  hammers.  As,  however,  these  Indians 
used  iron  or  steel  in  their  work,  obtained  from  white  men,  it  was 
thought  they  might  have  changed  the  processes  pursued  by  their 
ancestors.  From  a  late  newspaper  paragraph  I  see  that  Mr.  F. 
H.  Gushing,  who  is  connected  with  the  Smithsonian  Institution, 
by  independent  observation  has  arrived  at  the  conclusion  that  the 
stone  implements  were  not  chipped  into  shapes  by  blows,  but 
that  the  small  flakes  were  broken  out  by  pressure,  and  that  to 
prove  his  theory  he  made  a  flint  chisel,  chipping  it  into  shape  by 
pressure  with  the  aid  only  of  a  piece  of  hard  wood. 

Having  had  an  opportunity  to  see  a  stone  arrowhead  made  by 
a  man,  practically  stiil  living  in  the  stone  age,  without  the  aid  of 
any  implement  other  than  those  found  in  a  state  of  nature  about 
him,  and  taking  notes  at  the  time  of  each  act  of  manipulation 
and  every  process,  I  have  thought  that  a  record  of  what  I  saw, 
^dded  to  those  made  by  other  observers,  might  have  some  value 
in  determining  the  processes  used  in  similar  work  by  our  re- 
mote savage  ancestors. 

Prior  to  the  close  of  the  Modoc  war,  the  Wintooas  or  Cloud 


1879-]  Made  their  Implements.  669 

River  Indians  were  without  firearms.  Up  to  that  time  the  few 
settlers  who  reside  about  the  base  of  Mount  Shasta  made  it  a 
rule  to  permit  no  Wintoon  to  carry  a  gun.  As  there  arc  no 
agricultural  lands  and  no  mines  on  the  Cloud  river,  the  Wintoons 
were  left  in  almost  undisputed  possession  of  their  prolific  hunting 
grounds  and  to  the  inexhaustible  supplies  of  salmon  and  trout 
with  which  that  river  abounds.  The  Wintoons  had  but  little  con- 
tact with  Americans  until  after  Mr.  Livingston  Stone  established 
a  station  on  the  river  for  the  taking  of  salmon  eggs  for  distribu- 
tion by  the  U.  S.  Government.  Very  few  of  these  Indians  as  yet 
have  guns,  their  principal  reliance  in  the  chase  being  upon  their 
primitive  but  powerful  bow  and  arrows.  The  arrow  maker  is  still 
a  man  of  great  importance  in  the  tribe. 

While  visiting  the  United  States  Fishery  a  few  days  since  I 
expressed  a  wish  to  Deputy  U.  S.  Fish  Commissioner  Livingston 
Stone,  who  has  acquired  a  knowledge  of  the  Wintoon  language, 
that  one  of  the  best  arrowhead  makers  of  the  tribe  should  make, 
in  my  presence,  a  stone  arrowhead,  using  only  such  tools  and 
implements  for  the  purpose  as  were  in  use  by  the  Indians  before 
their  contact  with  white  men.  These  people  are  only  now 
emerging  from  the  stone  age,  and  a  record  of  their  manufacture 
of  stone  implements  may  give  an  illustration  of  the  methods  pur- 
sued by  our  ancestors  in  the  palaeolithic  age,  ten  or  twelve  or 
more  thousand  of  years  ago,  when  they  lived  upon  the  products  of 
the  chase  of  the  fossil  deer,  the  aurochs  and  the  cave  bear. 

Promptly  at  3  o'clock  came  Consolulu,  an  old  man  between 
sixty-eight  and  seventy-two  years  of  age,  gray  haired  but  erect 
and  vigorous.  He  had  been  for  many  years  chief  of  the  tribe, 
and  was  elected  chief  when  a  young  man,  because  alone  and 
unaided  he  had  killed  a  grizzly  bear  with  his  bow.  He  brought, 
tied  up  in  a  deer  skin,  a  piece  of  obsidian  weighing  about  a 
pound,  a  fragment  of  a  deer  horn  split  from  a  prong  lengthwise, 
about  four  inches  in  length  and  half  an  inch  in  diameter,  and 
ground  off  squarely  at  the  ends — this  left  each  end  a  semicircle, 
besides  two  deer  prongs  {Cariacus  coltnnbianus)  with  the  points 
ground  down  into  the  shape  of  a  square  sharp-pointed  file,  one  of 
these  being  much  smaller  than  the  other.  He  had  also  some  pieces 
of  iron  wire  tied  to  wooden  handles  and  ground  into  the  same 
shapes.  These,  he  explained,  he  used  in  preference  to  the  deer 
prongs,  since  white  men  came  to  the  country,  because  they  were 
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harder  and  did  not  require  sharpening  so  frequently.  When  asked 
where  he  obtained  the  obsidian,  he  answered  from  a  place  on  the 
north  side  of  Mount  Shasta,  about  sixty  miles  distant ;  that  in 
former  days  the  land  where  it  is  found  was  claimed  by  the  Yreka 
Indians,  and  as  this  stone  was  wanted  by  the  Trinity  Indians,  the 
Yrekas  and  the  Modocs,  as  well  as  the  Wintooos,  it  was  rareiy 
obtained  without  a  battle.  The  piece  he  had  was  a  light-blue  in 
color,  and  he  valued  it  at  twenty  dollars;  he  stated  that  if  it  were 
white  it  would  be  worth  forty  or  fifh-  dollars.  I  could  not  learn 
that  white  obsidian  is  harder  or  is  worked  with  greater  case ;  its 
increased  value  is  probably  based  on  its  greater  rarity.  After 
stating  that  in  battle  he  had  been  twice  wounded  with  arrows, 
once  in  the  shoulder  and  once  through  the  calf  of  the  right  leg, 
and  showing  the  scars  above  the  ankle  where  the  arrow  had 
passed  through,  missing  the  bone,  and  been  drawn  out  at  the 
other  side,  and  further  stating,  with  evident  grati&cation  at  the 
recollection,  that  while  the  arrow  was  still  in  his  leg  he  sent  one 
of  his  own  into  the  throat  of  his  opponent,  from  the  woond  of 
which  he  had  bled  to  death  in  a  few  minutes,  he  coauncnced  the 
operation  of  making  a  stone  arrowheacL  Holding  the  piece  of 
obsidian  in  the  hollow  of  the  left  hand,  he  placed  between  the 
jfirst  and  second  fingers  of  the  same  hand  the  ^it  piece  of  deer 
horn  first  described,  the  straight  edge  of  the  split  deer  horn  rest- 
ing against  about  one-fourth  of  an  inch  of  the  edge  of  the  obsid- 
ian— this  being  about  the  thickness  of  the  flake  he  desired  to 
split  oflT;  then  with  a  small  round  water-worn  stone  which  he  had 
selected,  weighing  perhaps  a  pound,  he  with  his  right  hand  struck 
the  other  end  of  the  split  deer  horn  a  sharp  blow.  The  first 
attempt  resulted  in  failure.  A  flake  was  split  oflf  but  the  blow 
also  shattered  the  flake  at  the  same  time  into  small  fragments. 
He  then  repeated  the  operation,  apparently  holding  the  split  deer 
horn  more  careftilly  and  firmly  against  the  edge  of  the  large  piece 
of  obsidian.  The  next  blow  was  successful.  A  perfi^ct  flake  was 
obtained  showing  the  conchoidal  fracture  peculiar  to  obsidian. 
This  I  purchased,  and  instructed  him  to  split  ofl*  another  from 
which  to  make  the  arrowhead.  He  repeated  the  operation  and 
was  again  successful,  and  I  have  no  doubt  he  could,  with  only  an 
occasional  failure,  have  split  up  the  whole  piece  in  a  few  minutes 
into  shapes  for  spearheads,  knives  and  scrapers.  The  shape  nat- 
"ally  taken  by  the  obsidian  when  split  off  in  this  manner  is  that 
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of  a  spearhead,  and  it  could  be  put  to  use,  for  this  purpose,  with 
but  slight  alteration.  The  thickness  of  the  flake  to  b«  spHt  ofT 
depends  upon  the  nearness  or  distance  from  the  edge  of  the 
(Asidian  on  which  the  straight  edge  of  the  split  deer  horn  is  held 
at  the  time  the  blow  is  struck. 

The  flake  having  been  obtained,  I  watched  with  much  interest 
and  attention  the  process  of  working  it  into  an  arrowhead. 

He  now  squatted  on  the  ground,  sitting  on  his  left  foot,  his 
right  leg  extended  in  a  position  often  assumed  by  tailors  at  work. 
He  then  placed  in  the  palm  of  his  left  hand  a  piece  of  thick  well- 
tanned  buckskin,  evidently  made  from  the  skin  of  the  neck  of  a 


Fig.  I.— OlAidian  Flake. 
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deer.  It  was  thick  but  soft  and  pliable.  On  this  he  laid  the 
flake  of  obsidian,  which  he  held  firmly  in  its  place  by  the  first 
three  fingers  of  the  same  hand.  He  then  rested  the  elbow  on 
the  left  knee,  which  gave  the  left  arm  and  hand  holding  the  fbkc, 
firm  and  steady  support.  He  then  took  in  his  right  hand  the 
larger  of  the  two  deer  prongs,  which,  as  has  been  stated,  had  its 
point  sharpened  in  the  form  of  a  square  file,  and  holding  it  as  an 
engraver  of  wood  holds  his  cutting  instrument,  he  commenced 
reducing  one  edge  of  the  circular  form  of  the  flake  to  a  straight 
line.  With  the  thumb  of  the  right  hand  resting  on  the  edge  of 
the  left  palm  as  a  fulcrum,  the  point  of  the  deer  prong  would  be 
made  to  rest  on  about  an  eighth  of  an  inch  or  less  of  the  edge  of 
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the  flake,  then  with  a  firm  downward  pressure  of  the  point,  a  cob- 
choidal  fragment  would  be  broken  out  almost  always  of  the  size 
flenired.  The  point  of  the  deer  prong  would  then  be  ad\'anced  a 
short  distance  and  the  same  operation  repeated,  until  in  a  few 
minutes  the  flake  was  reduced  to  a  straight  line  on  one  edge.  As 
this  operation  broke  all  the  chips  from  the  under  side  of  the  flake, 
if  left  in  this  condition  the  arrowhead  would  be  unequally  pro- 
portioned, that  is,  the  two  cutting  edges  would  not  be  in  the  cen- 
ter. He  therefore  with  the  side  of  the  6it^x  horn  firmly  rubbed 
back  and  forth  the  straight  edge  he  had  made  on  the  flake  until 
the  sharp  edge  had  been  broken  and  worn  down.  The  flake  ii-as 
now  turned  end  for  end  in  the  palm  of  his  hand  and  the  chipping 
renewed.  When  completed  an  equal  amount  was  taken  from 
each  side  of  the  edge  of  the  flake  and  the  cutting  G^^e,  was  left 
in  the  center.  It  was  now  plain  that  the  straight  edge  thus  made 
was  to  be  one  side  of  the  long  isosceles  triangle,  the  form  of  the 
arrowheads  which  is  used  by  his  tribe. 

With  the  flake  of  obsidian  firmly  held  in  the  cushion  of  the 
left  palm  and  the  point  of  deer  horn  strongly  pressed  on  the  edge 
of  the  flake,  the  effect  was  the  same  as  the  blow  which  split  the 
flake  from  the  larger  piece.  While,  however,  he  was  not  always 
sure  of  the  effect  of  the  blow  in  splitting  off  the  large  flakes  out 
of  which  to  make  the  arrowheads,  he  in  no  instance  appeared  to 
fail  in  breaking  out  with  the  point  of  deer-prong  the  exact  piece 
desired.  The  soft  thick  pliable  piece  of  tanned  deer  skin  on  which 
the  flake  in  his  left  palm  was  held,  may  have  added  to  the  cushion, 
but  seemed  to  serve  no  other  purpose  than  to  save  his  hand  from 
being  cut  by  the  countless  sharp  chips  as  they  were  broken  off 
One  of  the  long  sides  of  the  arrowhead  having  been  thus  formed, 
the  flake  was  turned  over  and  the  other  side  formed  in  the  same 
manner.  As,  however,  very  much  more  of  the  obsidian  had  to 
be  chipped  away,  he  brought  more  pressure  upon  the  point  and 
broke  out  larger  chips  until  the  flake  began  to  assume  the  shape 
desired,  when  the  same  care  was  exercised  as  when  the  first 
straight  edge  was  made.  In  breaking  out  large  or  small  chips 
the  process  was  always  the  same.  The  pressure  of  the  point  of 
deer  horn  on  the  upper  edge  of  the  flake  never  appeared  to  break 
out  a  piece,  which,  on  the  upper  side,  reached  beyond  where  the 
point  rested,  while  on  the  under  side  the  chip  broken  out  might 
leave  a  space  of  twice  the  distance.     Invariably  when  a  line  of 
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these  chips  had  been  broken  out  the  sharp  edge  was  rubbed 
down,  the  flake  turned  end  for  end  and  the  chipping  renewed  on 
the  other  side.  By  this  process  the  cutting  edges  of  the  arrow- 
head were  kept  in  the  same  line.  The  base  was  formed  in  the 
same  manner.  No  lines  were  drawn  but  he  would  occasionally 
look  at  his  work  as  it  progressed  and  chip  on  one  side  or  the 
other  to  keep  their  proportions  equal.  The  base  of  the  arrow- 
head—opposite the  point — when  finished,  is  inserted  in  a  slot 
made  in  the  end  of  the  wooden  shaft,  and  is  firmly  tied  to  it  by 
the  tendons  of  a  deer.  To  hold  the  arrowhead  firmly  to  the 
shaft  and  to  prevent  the  thread  of  deer  tendon  from  interfering 
with  the  penetrating  power  of  the  arrow,  a  slot  about  one-fourth 
of  an  inch  deep  is  chipped  into  both  cutting  edges  of  the  arrow- 
head about  one-fourth  of  an  inch  above  the  base.  This  causes 
the  arrowhead  to  look  as  if  it  were  barbed,  but  the  object  seems 
only  to  be  to  provide  means  by  which  the  arrowhead  may  be 
firmly  fastened  to  the  shaft,  at  the  same  time  avoiding  the  making 
of  any  obstruction  to  the  penetrating  or  cutting  power  of  the 
arrowhead.  The  chipping  out  of  these  slots  was  the  last  opera- 
tion to  be  performed.  It  seemed  to  me  more  difficult  than  any 
other  part  of  the  work,  and  I  thought  that  in  this  would  be  the 
danger  of  the  loss  of  all  the  patient  labor  that  had  been  expended. 
In  practical  operation  it  was  the  simplest,  safest  and  most  rapid  of 
all  his  work.  He  now  held  the  point  of  the  well-shaped  arrow- 
head between  the  thumb  and  first  finger  of  his  left  hand  with  the 
edge  of  the  arrowhead  upwards,  the  base  resting  edgewise  on  the 
deer-skin  cushion  in  the  palm.  He  then  used  the  smaller  deer 
prong,  which  had  been  sharpened  in  the  same  form  as  the  larger 
one,  but  all  its  proportions,  in  every  respect,  were  very  much 
smaller ;  its  point  could  not  have  been  larger  than  one-sixteenth 
of  an  inch  square.  He  rested  this  point  on  the  edge  of  the  arrow- 
head where  he  desired  to  make  the  slot,  and  commenced  sawing 
back  and  forth  with  a  rocking  motion,  the  fine  chips  flew  from 
each  side,  the  point  of  the  deer  horn  descended,  and  in  less  than 
a  minute  the  slot  was  cut.  The  arrowhead  was  turned  over  and 
the  same  operation  repeated  on  the  other  edge.  It  seemed  that 
by  this  process,  if  he  desired,  the  arrowhead  could  have  been  cut 
in  two  in  a  very  few  minutes.  He  now  examined  his  work  in  the 
strong  sunlight  and,  being  satisfied,  handed  me  the  completed 
arrowhead.     It  had  taken  him  forty  minutes  to  split  the  two 
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flakes  from  the  large  piece  of  obsidian  and  chip  one  of  them  into 
the  arrowhead.  A  younger  man,  equally  expert,  would  probably 
have  done  the  work  in  half  an  hour.  When  I  came  to  the  pur- 
chase of  the  arrowhead  and  flake,  I  found  they  would  cost  seventy- 
five  cents,  payable  in  shells,  DentaHutn  entalis,  which  he  esteemed 
more  highly  than  their  value  in  money.  The  worth  of  the  flake 
and  arrowhead  was  not  based  upon  the  time  or  labor  employed, 
but  upon  the  value  of  the  obsidian,  as  he  offered  for  a  dollar's 
worth  of  shells  to  give  me  ten  arrowheads  of  the  same  shape  and 
size  made  from  the  bottoms  of  glass  ale  bottles. 

The  celts,  knives,  chisels  and  scrapers  of  the  stone  age  are  all 
much  simpler  and  more  easy  of  manufacture  than  these  semi- 
barbed  arrowheads. 

I  doubt  if  stone  hammers  were  used  in  their  manufacture  other 
than  to  split  ofl"  the  flakes  from  a  large  piece  of  flint  or  obsidian, 
and  when  thus  used  the  blow  was  communicated  through  the 
split  deer  horn  or  a  piece  of  hard  wood  in  the  manner  I  have 
described.  The  blow  from  a  stone  hammer  direct  on  the  flint  or 
obsidian  would  be  very  uncertain  in  its  results  even  in  the  most 
skillful  and  practiced  hands.  With  the  split  deer  horn  the  thick- 
ness of  the  flake  and  probable  length  could  be  determined  with 
tolerable  accuracy.  Probably  large  chips  could  be  broken  from 
the  edge  of  a  flake  by  a  slot  in  the  end  of  a  deer  horn  as  is  now 
practiced  by  the  natives  of  Alaska  with  a  walrus  tusk,  used  as  I 
have  seen  window  glass  broken  with  a  key,  but  an  arrowhead  is 
too  small  and  delicate  for  either  operation. 

I  cannot  but  believe  that  our  prehistoric  ancestors  in  the  stone 
age  used  the  same  processes  as  were  followed  by  Consolulu,  and 
that  in  describing  what  he  did  I  have  told  how  the  remote  ances- 
tor of 

"  The  ancient  arrow  maker 
Made  his  arrowheads  of  sandstone 
Arrowheads  of  chalcedony 
Arrowheads  of  flint  and  jasper 
Smooth  and  sharpened  at  the  edges 
Hard  and  polished  keen  and  costly.'' 


1879-]  Colorado  Plants.  675 

COLORADO  PLANTS. 

BY  ISAAC  C.  MARTINDALE. 

REALIZING  the  (act  that  all  discoveries  or  observations,  unless 
brought  to  the  attention  of  the  people  in  some  way,  cannot 
be  expected  to  be  of  much  advantage  to  them,  I  have  prepared 
this  article  in  the  belief  that  some  lover  of  flowers,  who  has  been 
or  may  be  traveling  over  the  same  route  taken  by  myself,  may 
find  in  it  a  help  or  an  assistance  in  the  prosecution  of  the  study 
of  botany,  or  in  naming  the  specimens  collected  by  the  way. 

The  list  of  plants  hereto  appended  is  of  the  specimens  collected 
while  on  an  excursion  of  the  members  of  the  American  Associa- 
tion for  the  Advancement  of  Science  after  the  adjournment  of 
the  St.  Louis  meeting  in  1878,  and  during  the  time  of  the  meet- 
ing at  St  Louis  on  the  excursions  around  the  city,  chiefly  near 
Cahokia,  Illinois.  The  route  taken  from  St.  Louis  was  west\%ard 
to  Kansas  city,  thence  by  the  Kansas  Pacific  R.  R.  to  Denver, 
thence  southward  to  Colorado  Springs,  Manitou,  Garden  of  the 
Gods,  Queens  Canon,  Glen  Eyrie  and  Pike's  Peak,  making  the 
ascent  by  way  of  Engelmann's  Canon ;  continuing  the  journey 
from  Colorado  Springs  southward  to  Alamosa  and  returning  to 
Denver ;  thence  by  way  of  Clear  Creek  Canon  to  Idaho  Springs, 
Georgetown,  Central  city  and  Blackhawk,  also  visiting  Boulder 
Cafion  as  &r  as  the  Falls. 

The  rapidity  of  travel  and  consequent  difficulty  in  taking 
proper  care  of  the  specimens  prevented  a  larger  collection  being 
made,  yet  it  is  believed  it  embraces  the  greater  part  of  the  plants 
that  may  be  found  on  the  line  of  the  route  traveled.  About  forty 
persons  participated  in  the  excursion,  several  of  whom  were 
interested  in  the  botany  of  the  region  and  made  collections  of 
plants ;  I  have  been  favored  with  an  examination  of  these,  and 
think  the  list  includes  all  or  nearly  all  that  were  obtained.  Mr. 
Thomas  Meehan,  of  Germantown,  State  Botanist  of  Pennsylvania, 
was  one  of  the  excursion  party,  and  having  visited  Colorado  on 
two  former  occasions,  was  well  informed  about  the  plants,  and 
rendered  valuable  service.  Prof.  Gray  and  Sereno  Watson,  of 
Cambridge,  Mass.,  Dr.  Vasey,  of  Washington,  and  others  assisted 
in  the  naming  of  some  of  the  more  difficult  species. 

In  the  closing  number  of  Vol.  in  of  Field  and  Forest,  published 
at  Washington,  D.  C,  may  be  found  an  article,  by  Lester  F. 
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flakes  from  the  large  piece  of  obsidian  and  chip  one  of  them  into 
the  arrowhead.  A  younger  man,  equally  expert,  would  probably 
have  done  the  work  in  half  an  hour.  When  I  came  to  the  pur- 
chase of  the  arrowhead  and  flake,  I  found  they  would  cost  seventy- 
five  cents,  payable  in  shells,  Dentalium  entails,  which  he  esteemed 
more  highly  than  their  value  in  money.  The  worth  of  the  flake 
and  arrowhead  was  not  based  upon  the  time  or  labor  employed, 
but  upon  the  value  of  the  obsidian,  as  he  offered  for  a  dollar's 
worth  of  shells  to  give  me  ten  arrowheads  of  the  same  shape  and 
size  made  from  the  bottoms  of  glass  ale  bottles. 

The  celts,  knives,  chisels  and  scrapers  of  the  stone  age  are  ail 
much  simpler  and  more  easy  of  manufacture  than  these  semi- 
barbed  arrowheads. 

I  doubt  if  stone  hammers  were  used  in  their  manufacture  other 
than  to  split  off"  the  flakes  from  a  large  piece  of  flint  or  obsidian, 
and  wben  thus  used  the  blow  was  communicated  through  the 
split  deer  horn  or  a  piece  of  hard  wood  in  the  manner  I  have 
described.  The  blow  from  a  stone  hammer  direct  on  the  flint  or 
obsidian  would  be  very  uncertain  in  its  results  even  in  the  most 
skillful  and  practiced  hands.  With  the  split  deer  horn  the  thick- 
ness of  the  flake  and  probable  length  could  be  determined  with 
tolerable  accuracy.  Probably  large  chips  could  be  broken  from 
the  edge  of  a  flake  by  a  slot  in  the  end  of  a  deer  horn  as  is  now 
practiced  by  the  natives  of  Alaska  with  a  walrus  tusk,  used  as  I 
have  seen  window  glass  broken  with  a  key,  but  an  arrowhead  is 
too  small  and  delicate  for  either  operation. 

I  cannot  but  believe  that  our  prehistoric  ancestors  in  the  stone 
age  used  the  same  processes  as  were  followed  by  Consolulu,  a 
that  in  describing  what  he  did  I  have  told  how  the  r 
tor  of 

"  The  ancient  arrow  uml 
Made  his  airowheads  nf  saiitklonc 
Arrowheads  of  chakeJciiiy 
Arrowheads  of  flint  ,ind  jasper 
Smooth  and  sharpened  at  the  \:flgi:- 
Hard  and  polubed  Icccn  ai 


estors  in  the  stODC 
by  Consolulu,  and    ' 
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Ward,  on  "  St.  Louis  and  Botany/'  to  which  the  reader  is  referred 
for  a  more  minute  account  of  the  botanical  features  noticed  there; 
it  embraces  some  species  not  included  in  this  article,  as  they  were 
collected  before  I  reached  St.  Louis.  During  the  fall  and  early 
winter  a  series  of  articles  appeared  in  the  West  yersey  Press,  of 
Camden,  New  Jersey,  descriptive  of  the  entire  journey,  and  giv- 
ing a  detailed  account  of  the  places  visited.  Lester  F.  Ward, 
who  accompanied  the  excursion  to  Texas  after  the  adjournment 
of  the  Nashville  meeting  in  1877,  published  a  list  of  the  botanical 
collections  made  on  that  occasion  in  the  Bulletin  of  the  Essex 
Institute,  and  it  seems  to  me  that  if  the  results  of  the  collections 
made  on  these  annual  excursions  could  be  brought  in  some  way 
before  the  people,  it  would  be  of  great  service  to  students  and 
others  engaged  in  scientific  work. 

The  species  collected  in  Colorado  and  not  mentioned  in  Porter 
and  Coulter's  Flora  are  printed  in  italics,  those  collected  in  the 
vicinity  of  St.  Louis  are  marked  *,  those  collected  on  the  line  of 
the  railroad  before  reaching  Colorado  are  marked  f- 


fClematis  Pitcheri  T.  &  G. 

"         ligusticifolia  Nutt, 
Thalictnim  Fendleri  Eng. 
Anemone  multifida  D.  C. 
Ranunculus  affinis  R.  Br. 

"  adoneus  Gray. 

Delphinium  scopulorum  Gr. 
Argemone  hispida  Gray. 
Corydalis  curvisiliqua  Eng. 
Physaria  didymocarpa  Gray. 
♦Sisymbrium  incisum  Eng. 
Erysimum   asperum   D.  C.,  var.  Arkan* 

sanum  Nutt. 
Lepidium  intermedium  Gray. 

"         montanum  Nutt. 
Cleome  integrifolia  T.  &  G. 
Polanisia  trachysperma  T.  &  G. 

"        gravaoUns  Raf. 
Silene  acaulis  Linn. 

"      Scouleri  Hook. 
Arenaria  Fendleri  Gray. 
Talinum  teretifolium  Pursh. 
Claytonia  Chamissonis  £.  &  L. 
Sidalcea  malvxflora  Gray. 
Malvastrum  coccineum  Gray. 
Geranium  Fremontii  Torr. 


f  Vitis  indivisa  Willd. 

Ampelopsis  quinquefoltum  Mx. 

Acer  glabrum  Torr. 

Rhus  aromatica  Ait.  var.  trilobata  Gr. 

♦i^culus  glabra  Willd. 

♦Baptisia  leucantha  T.  &  G. 

Lupinus  argenteus  Pursh,  var.  decumbens 
Watson. 

Tri folium  involucratum  Willd. 

PsoraUa  tenuiflora  Pursh. 

Petalostemon  violacens  Mx. 
«  candidtts  Mx. 

Astragalus  mollissimus  Torr.  (?) 

Sophora  sericea  Pursh. 

♦Desmodium  canescens  D.  C. 

*Phaseolus  pauciflorus  Benth. 

t         "        diversifolius  Persoon. 

*Cassia  nictitans  Linn. 

♦    "      chamsecrista  Linn. 

Robinia  Neo-Mfxicana  Gray. 

Prunus  Virginiana  Linn. 

Neillia  Torreyi  Watson. 

Spiraea  discolor  Pursh,  var.  domosa  Wat- 
son. 

Rubus  deliciosus  Torr. 
strigosus  Mx. 


«* 
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Cercocarpos  parvifoHus  NutU 
Geam  Ros^i  Scringe. 
Fragaria  vesca  Linn. 
Potentilla  glandalosa  Lindl. 

rivalis,  Nutt. 

dissecta  Parsh. 

fruticcMa  Linn. 

Anserina  Linn. 
*Rosa  setigeia  Mich. 

*'     blanda,  Aiton,  var.  setigera  Cripin. 
Crat*tf;us  co<cinta  L.  var. 
Saxifraga  bronchialis  Linn. 

nivalis  Linn. 

Jamesii  Torrey. 

chrysantka  Gray. 
Jamesia  americana  T.  &  G. 
Sedum  Rhodiola  D.  C. 

<*      stenopctalum  Pursh. 
Epilobium  angustifolium  Linn. 

**         paniculatum  Linn. 
Gayophytum  ramosissiroum  T.  &  G. 
fiEnothcra  coronopi folia  T.  &  G. 
fGaura  parvi flora  Dougl. 
t     "      biennis  Linn. 
•Ludwigia  polycarpa  S.  &  P. 
*Animania  latifolia  Linn. 
Mentzclia  nuda  T.  &  G. 

«*        multtflora  Nutt. 
Echintxractus  Siro})soni  Eng. 
Ccreus  viridiflorus  Eng. 
Opuntia  Rafinesquii  Eng. 

Mi»«ouriensis  D.  C. 
arborescens  Eng. 
Cucurbita  perennis  Gray. 
fEchinocyslis  lobata  T.  &  G. 
Cymopterus  anUatus  Gray. 
Ligusticum  scopulorum  Gray. 
Symphori carpus  montanus  H.  B.  K. 
"  occidentalis  R.  Br. 

♦  •*  vulgaris  Mich. 

Galium  asperrimum  Gray, 
f    '*       trifidum  Linn. 
"       boreale  Linn. 
♦Vcrnonia  fxscicitlata  Mx. 
Liatris  punctata  Hook. 
Pcctis  angustifolia  Torr. 
Kuhnia  eupatorioides  L. 
Brickeliia  Wrightii  Gray. 

**         grandiflora  Nutt. 
*Eupatorium  serotinum  Mx. 


ti 


«( 


TinvnstHJm  erimia  Gray. 
*Boltonia  gla&tifolia  L*Her. 
Aster  larvis  Linn. 

muliiflorus  Aiton. 
falcatus  Lindl. 
canescens  Pun^h. 
tanacetifolia  H.  B.  K. 
Paitersonii  Gray, 
glaucus  T.  &  G. 
carneus  Nees. 
fErigeron  divaricatum  Mx. 

grandiflonim  Hook, 
bellidiastrum  Nutt. 
macranthum  Nutt. 
dtvergens  T.  &  G. 
ursinum  Eaton. 
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Gutierrezia  Euthamiac  T.  &  G. 
Solidaga  Virga-aorea  L. 

"  **  var.  multiradiata  T. 

&G. 
Soiidago  nemoralis   Aiton,   var.   mollis 

Benth. 
Soiidago  canadensis  Linn. 
Bigelovia  graveolens  Gray. 
Aplopappus  spinulosus  D.  C. 
pygmxus  Gray. 
Parryi  Gray, 
f        "  ciliatus. 

Grindelia  Mjuarrosa  Dunal. 
Chrysopsis  villosa  Nutt. 

"  "      var.  hispida. 

Pericome  caudata  Gray. 
♦Iva  ciliau  Willd. 

♦  "    xanthiifolia  Nutt. 
*Ambrosia  psilostachya  D.  C. 

♦  "         iridcnUta. 
*Eclipla  procuml)ens  Michx. 
fHeliopsis  latvis  Pur*h.,  var.  scalira. 
Rudbeckia  hirta  Linn. 
fLepachys  columnaris  T.  &  G. 
Hclianthus  lenticularis  Dougl. 

♦  "  rigidus  I>csf. 
**  pumilis  Nutt. 

•*  Maximilliana  Schrad. 

Heliomerin  multiflora  Nutt. 
Coreopsis  aristosa  Mx.,  var.  mutica. 
Ximenesia  encclioides  Cav. 
Dysodia  chrysanthemoides  Lag. 
Gaillardia  arlstata  Pursh. 
Actinclla  grandiflora  T.  &  G. 
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*-  Lanuii 


mzniuu. 
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^-     X     X. 

'nqptx  WuIcL 
^camianEOi  Gr. 

**  var.  moQocephala. 

.anctua  Lea*. 
'^Gaapfaiimi  iiiginninnn  Linn. 
.\nfffnmtiA  ■  tiaics  Goo. 
.-irtnca  <iitmtu 

**      moUb  Hook. 
I'cngCTO  ercmophiliB  Rich. 
"*       Bigdovii  Gray. 
**       FemiUrii. 
**       ^arWndes. 
*•       rapiifoiim  Nult. 
•Caralia  atriplidfolia  Linn. 
Cnicns  eriocephalos  Gray. 

"      «^«/m  Null.  (?) 
Troximan  glaucum. 
*Lactaca  scariola  Linn. 
\      ^       elongata  Mohl. 
Lygodesmia  jancea  Don. 
Camponala  anifiora  Linn. 

Schcuchzeri  Vill. 
**  roCundifolia  Linn. 

Arcto8taphylo6  Uva-orsi  Spreng. 
Pyrola  secunda  Linn. 
Androsace  chamxjasme  Host. 

**         sepCentrionalis  Linn. 
Asclepias  Jamesii  Torrey. 

*  *<       verticillata  Linn. 

*  Acetates  longi  folia  EIL 
*Enslenia  albida  Nutt. 
Gentiana  Amarella  Linn. 

"  var.  stricta  Walson. 

frigida  Hsenke. 
Parry i  Engel. 
afllinis  Griseb. 
Frasera  speciosa  Doug  I. 
Collomia  linearis  Nutt. 
"         longiflora  Gray. 

Gilia  aggregata  Spreng. 

"     pinnati6da  Nutt. 
Phacelia  circinata  Jacq.  f. 
etanduiosa  Nutt. 
^otomum  R.  &  P.,  rar.  angus- 
Gray. 


<« 


«« 
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F^f»yiyfp^rmqw  VurgixiiciiiB  Lehm. 
▼  '•  Redowskii     Lehm.    tx 

orrfcimfaTr'  WaCsoiu 
Ercnraxnm  cnSfBtiiepaloin  T.  &  G. 
-         Jaacs&i  Torr. 
•  Itomentum  D.  C-,  var.  rir 

gatmn  ?*irtier. 
Mertensia  a]^na.  Don. 
*Onosmodii]iL  zacnlinianinn  D.  C. 
Ipomea  Ic^Ao^irf  Qa  Torr. 
Evolmlns  ai;peacea!»  PotsIl. 
Coscnta  decccx  Qots. 
Solannm  XfAr^ 


«4 


« 


« 


t         " 

t     " 

"        lobota  Torr. 

Pcntstemoo 

**  giaacvs,  Gialfcam,  rar.  steno- 

sepalns  Gray. 
Chionophila  JaBMsii  Bcnth. 
Mimulns  floribmidBS  DoagL 
*Conobea  mnltifida  Bcnth. 
*Herpestis  roCimdifolia  Parsh. 
*Synth]is  Hongfatooiana  Bcntb. 
Veronica  peregrina  Linn. 
*Gerardia  parparea  Linn. 
Castilleia  linariaefolia  Bcnth. 
miniata  DougL 
pallida  Kimth. 
breviflora  Gray. 
Orthocarpos  Intens  Nutt. 
Pedicularis  Piuryi  Gray. 

"  procera  Gray. 

*Ruellia  ciliosa  Parsh. 
t      "       strepcns  Linn. 
♦Verbena  stricta  Vent. 

**        bracteosa  Michx. 

"        Aubletia  Linn. 
*Teucrium  canadense  Linn. 
♦Mentha  sativa  Linn. 
Hedeoma  Drummondi  Benth. 
fSal  via  azurea  Lam.,  var.  grandiflora  Bentl 
t      "     lanceolata  Willd. 

Monarda  fistulosa  Linn, 
f  Rlephilia  hirsuta  Benth. 
f  Lophanthus  nepetoides  Bench. 
Dracocephalum  parviflorum  Nutt. 
Plantago  patagonica  Jacq.,  var.   gnaph- 
alioides  Gray. 
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PUntmgo  pttagontca  var.  aristata  Gray.      Pinus  contoria  Dougl. 
Mirabilis  multiflora  Gray. 

**        oxybapboidcs. 
*Ox]rbaphiu  nyctagineus  Sweet 

*'  angusttfolius  SweeL 

Abroaia  fragrans  Natt. 
Chenopodium  Fremontii  Watson. 
Blitam  capitatom  Linn. 
Obione  argentea  Moq. 
Eurotia  lanata  Moq. 
t  Altemanthera  Unugino^  Torr. 
Paronychia  Jame>»ii  T.  &  G. 
Eriogonum  alatam  Torr. 
**         Jamesii  Benth. 

ombellatum  Torr. 


M 


«• 


ponderosa  Dougl. 
flextUs  James, 
ari&tata  Engelm. 
Abies  Engelmanni  Parry. 
**      Douglassii  IJndl. 
**     €oncol9r  Lindl. 
Juniperus  virginiana  L. 

*'        occidemtalis  Hook. 
Tjrpha  latifolia  Linn. 
Iris  Mtssouriensis. 
Sisyrinchium  Bermudiana  L. 
Smiiax  herbacea  Linn. 
Streptopus  amplexifolius  D.  C. 
Calochorttts  Gunnisonii  Watson. 


microthectim  Nutt.,  var.  efla-  Allium  cemuum  Roth. 


M 


sum  T.  &  G. 

annuum  Nutt. 
Oxyria  digyna  Camp. 
Rumex  salicifolius  Weinm. 
Polygonum  ramosissimum  Mx. 

tenue  Mx. 

Pennsylvanica  Linn. 

Bistorta  Linn. 

Persicaria  Linn. 

Hydropiper  Linn. 

acre  \\.  B.  K. 
Arceuthobium  americanum  Nutt. 
t  Euphorbia  hexagona  Nutt. 
**  marginata,  Pursh. 

montana  Engelm. 


«• 
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reticulatum  Eraser. 
Yucca  angustifolia  Pursh. 
Juncus   Balticus    Deth.,    var.  montanus 

Eng. 
Tradescantia  Virginica  Linn. 
fCy penis  Schweinitzii  Torr. 
Carex  atrata  Linn. 
Lycurut  pkieoidei  II.  6. 
Sporobolus  cryptandrus  Gray. 
Vilfa  tricholepis  Torr. 
Muhlenbergia  gracilis  Trin. 

glomerata  Trin. 
gracillima  Torr. 
Calamagrostis  sylvatica  D.  C. 
Stipa  viridula  Trin. 
heterophylla  var.  gramini folia.  Bouteloua  oligostachya  Torr. 
dentata  Mx.  **         hirsuta  Lag. 

humistrata  Englm.  **         curtipendula  Gray. 

fCroton  Texensis  M Oiler.  Munroa  s<}uarrosa  Torr. 

*      *'      capitatum  Michx.  *Tricuspis  purpurea  Nutt. 

Urtica  gracilis  Aiton.  Poa  tenuifolia  Nutt. 

Parietaria  Pennsylvanica  Muhl.  "    andina  Nutt. 

Humulus  Lupulus  Linn.  *Eragrustis  reptans  Nees. 

Quercus  undulata  Torrey,  var.  Gunnisonii.Festnca  ovina  L.,  var.  brevi folia  Watson. 
Betula  occidentalis  Hook.  Bromus  Kalmii  Gray, 

f  Celtis  occidentalis  Linn.  Lepturus  paniculatus  Nutt. 

Salix  longifolia  Muhl.,  var.  argyrophylla  Eljrmus  Canadensis  IJnn. 
Nutt.  ••       Sitanion  Schult. 

*'     cordata  Muhl.  Cenchrus  tribnloides  Linn. 

**     desertorum  Rich.  Andropugon  furcatus  Muhl. 

"   Jlavtscens  Nutt.  (?)  Cheilanthes  lanuginosa  Nutt. 

Populus  tremuloides  Mx.  Woodsia  scopulina  Eaton. 

angu<itifolia  James.  Notholsma  Fendleri  Kunze. 

monilifera  Aiton.  Selaginella  rnpestris  Spring.,  rar  tropica. 
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Cnicus  edulus  Nutt.  (?).  A  single  plant  collected  near  Veta 
Pass ;  whilst  agreeing  tolerably  well  with  the  description  of  this 
species,  the  specimen  is  not  in  a  condition  to  be  satisfactorily  de- 
termined. T.  Meehan,  who  collected  it,  says  he  has  not  seen 
this  plant  from  Colorado  before. 

Troximon  glaucum.  On  the  roadside  between  Bellevue  moun- 
tain and  Central  City ;  quite  scarce. 

Phacelia  glandulosa  Nutt     Southern  Colorado. 

Physalis  iuderafdia  Gray  (?).  On  the  plains  before  reaching 
Denver ;  plant  prostrate  and  very  viscid,  leaves  small  and  short 
petioled. 

Mimuliis  floribundus  Dougl.  The  specimens  collected  at  Boul- 
der Falls  have  all  the  pedicels  shorter  than  the  leaves. 

Hcrptstis  rotundifolia  Pursh.  Collected  at  Cahokia,  Illinois; 
with  the  leaves  having  punctate  dots. 

Salix  fliwescetts  Nutt  (?)  On  the  trail  to  Pike's  Peak  through 
£ngelmann*s  Canon.  M.  S.  Bebb  says :  **  It  has  been  frequently 
collected  and  is  most  likely  allied  to  5.  fiavescens  Nutt  of  the 
Pacific  coast,  somewhat  as  S,  FendUriana  is  allied  to  5.  lasiandra, 
that  is,  it  may  prove  a  hybrid  between  that  and  5.  discolor^ 

Populus  tfionilifcra  Aiton.     On  the  low  lands  near  Pueblo. 

Abies  concolor  Lindley  and  yuniperus  occidentalis  Hook.  In 
£ngelmann*s  Canon  and  Queens  Canon. 

Smilax  lurbacea  Linn.  Plant  more  robust  than  the  eastern 
form,  leaves  larger,  more  rounded  ;  one  specimen,  only,  collected 
in  Glen  Eyrie,  with  no  evidence  of  the  odor  that  usually  accom- 
panies the  plant. 

Lycurus  phleoides  H.  &  B.  Collected  in  the  Garden  of  the  Gods, 
probably  introduced  from  Mexico  by  traveling  teamsters. 

Muldenbergia  glomerata  Trin.  A  form  of  this  species  near 
Manitou,  not  common. 

:o: 

MOLD  AS  AN  INSECT  DESTROYER. 

BY  C.  G.  SI  EWERS. 

THE  perplexing  problem:  How  shall  we  check  the  excessive 
increase  of  noxious  insects  that  imperil  our  crops  ?  has  been 
put  in  a  (air  way  of  solution  by  the  researches  of  Dr.  Bain,  a 
Prussian  savant,  as  recorded  by  Dr.  Hagen,  of  Cambridge,  Mass., 
in  the  June  number  of  the  Canadian  Entotndogist. 
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down,  or  fearfully  loppc<l  of  their  branches  to  abate  the  nuisance. 

They  attacked  the  silver  poplar  in  preference  to  all  others,  a  tree 

singularly  free  from  caterpillars  heretofore.     I  found  a  small  tree 

in  my  yard  Ixidly  infested,  and  promised  two  small  boys  one  cent 

a  nest  for  all  they  got  down  with  not  less  than  twenty-five  in  a 

brood,  and  burning  them   as  they  were  brought  me,  paid  them 

ninety-seven  cents   for   their   hour's   work.      What  was   to   be 

expected  the  next  year  but  the  total  ruin  of  every  shade  tree ; 

but  my  payment  to  the  same  boys  was  but  forty  cents,  and  the 

next  year  not  one  was  to  be  found,  and  they  have  never  returned 

to  vex  us.    Continuous  wet  and  cloudy  weather  may  be  sufficient 

to  infect  with  fungus  the  food  these  caterpillars  eat,  but  wherever 

we  turn  our  eyes  we  find  the  provisions  of  nature  ample  to  repress 

surplus  life  on  this  globe,  and   in  no  case  more  so  than  in  our 

own  species,  where  the  half  that  survive  infancy  are  winnowed 

out  by  sword,  pestilence  and  famine,  till   but  a  corporal's  guard 

can  be  rallied  at  our  allotted  term  of  three  score  years  and  ten. 

The  cases  I  have  described  are  by  internal  poisoning ;  I  will  add 

one  where  the  poison  fungus  acted  externally.     My  first  attempt 

to  carr>'  through  the  winter  that  hybernating  larva,  the  black 

bear  {lixpanthcrca),  proved  a  total  failure,  as  I  put  them  away  in 

the  cellar  where  they  were  attacked  and  covered  with  mold,  and 

though  I  washed  and  brushed  them  apparently  clean,  dried  them 

in  the  sun  and  kept  them  out  of  doors  the  rest  of  the  winter, 

they  all  died  in  the  spring,  refusing  all  food.     Put  away  the  next 

winter  in  leaves  and  brush,  in  the  open  air,  I  lost  but  one  in  ten. 

Exposed  all  winter  to  snow,  frost  and  rain,  under  chips  and  wet 
leaves,  coming  out  in  the  spring  to  feed,  distended  with  moisture, 
they  are  perfectly  healthy,  for  no  fungus  spores  have  been  able  to 
fasten  upon  them.  That  prolific  oak  larva,  Anisota  senatoria,  is 
also  a-badly  infected  species,  which  makes  it  rather  lucky  for  oak 
trees,  for  but  few  of  them  ever  come  to  maturity.  E.xperiments 
with  diluted  yeast  should  be  tried  on  the  potato  bug,  tobacco, 
army  and  cotton  worm,  and  on  the  grasshop[)ers  of  old  pastures 
and  clover  fields.  The  prop)er  policy  is  not  to  kill,  but  simply  to 
infect  them  th.it  they  may  disseminate  the  poison.  But  while  we 
fill  the  air  with  fungus  s|X)res  let  us  have  a  care  to  discrimin«ite 
between  the  just  and  the  unjust ;  in  slaughtering  the  Colorado 
bug  and  grasshopper,  let  us  not  also  lay  violent  hands  on  our 
honey  bee,  on  our  harmless  and  beautiful  butterflies,  and  on  the 
various  insects  that  sport  in  the  sun  and  enliven  the  face  of  nature. 
The  bugs  and  the  worms  that  annoy  us  can  easily  be  kept  in 
check  as  I  have  shown,  by  paid  handpickers. 
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When  Pasteur,  employed  by  the  French  government  to  inves- 
tigate the  fatal  malady  that  had  attacked  the  silk-worm,  nriade  the 
discovery  that  the  disease  was  caused  by  a  fungus  growth  whid 
he  styled  muscardine,  that  it  could  be  imparted  to  healthy  larvae 
simply  by  crushing  infected  ones  on  tl^eir  food,  and  that  the  dis^ 
ease  could  be  detected,  by  means  of  a  lens,  in  the  egg  itself,  and 
thus  the  good  eggs  separated  from  the  bad,  he  saved  from  utter 
ruin  thousands  of  French  families  whose  main  support  depended 
on  this  industry.  But  he  did  more.  Though  he  carried  his 
researches  no  farther,  others  took  up  the  investigation  where  he 
abandoned  it,  and  the  result  of  Dr.  Bain's  experiments,  continued 
for  twelve  years,  seem  to  have  established  the  following  facts: 

That  the  mold  of  the  mash  tub,  known  as  yeast,  the  mold  that 
infects  flies  and  fastens  them  to  our  walls  and  windows,  the  com- 
mon mold  of  cellars  and  damp  places,  and  the  mold  that  attacks 
certain  water  plants  are  but  different  developments  of  allied  spe- 
cies of  fungi,  and  alike  fatal  to  certain  species  of  insects  that  arc 
brought  into  contact  with  it ;  and  that  the  disease  was  developed  in 
France  by  moist  food,  lack  of  ventilation  and  cleanliness,  is  prob- 
able, and  though  many  were  able  to  pass  through  all  stages,  their 
infected  eggs  spread  the  disease  through  the  land,  and  in  thb 
way  became  epidemic. 

I  have  just  had  an  unpleasant  experience  of  the  eflfect  of  mold 
in  the  loss  of  a  full-grown  imperial  walnut  larva  that  I  had  reared 
from  its  first  molt.  Its  food  was  inserted  in  wet  sand  in  a  cov- 
ered tub,  and  before  I  was  aware,  its  droppings  and  food  were 
covered  with  mold.  Fresh  food,  a  sun  bath  and  change  of  quar- 
ters was  of  no  avail ;  it  refused  food  for  four  days,  then  dropped 
from  its  perch  a  moist  discolored  mass.  In  an  article  in  the 
Canadian  Entomologist  (1877),  I  gave  an  account  of  a  large  coloof 
of  Callimorpha  larvae,  a  species  by  no  means  common  gent 
and  of  my  failure  to  bring  one  larva  in  two  hundi 
state.  They  were  all  taken  at  maturity,  like 
worms,  with  a  purging  of  whitish  serum, 
they  fed  in  the  woods  were  also  covered 
The  next  year  they  were  as  rare  as  ev 
the  shade  trees  of  our  town,  Nev 
legions  of  small  gray  caterpillars 
foliage,  and  invading  doorway 
broom  was  in  constant  requ 
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Ccrcocarpos  parvifolius  Null, 
Geum  Rossi  Scringe. 
Frsgaria  vcsca  Linn. 
ratentiMa  glanduloM  Undt, 
rivalis,  Nutt. 

"         dissecta  PuTsh. 

"        fruticosa  Linn. 

"Rosa  setigein  Mich. 

"     bUndn,  Allan,  var.  setigera  Cripin. 
Cralirgui  rtKctaea  L.  vat. 
Saxi(ra|>a  broncbialis  Linn. 
"        nivalis  Linn. 

"  ckryxantka  Gray. 

Jamesia  aroerieana  T.  4  G. 
Sedan.  Rhodiola  D.  C. 

"      stenopetalum  Pursh. 
EpilobiuDi  angustirolium  Linn. 

"         paniculatum  Linn. 
Gayophfium  ramosissimum  T.  &  G. 
fCEnoihera  coronopifolia  T.  &  G. 
fGaura  parviflora  Dougl. 
t     "      biennis  Linn. 
•Ludwigia  polycarpa  S.  &  P. 
'Ammania  latifulia  Linn. 
McnUelia  niida  T.  &  G. 

ID  u  Hi  flora  Null. 
Echinocaclus  Simpsoni  Eng. 
Cereus  viridiflunis  Eng, 
Opuntia  Rifinesquii  Eng. 

"       Missouriensis  D.  C. 

Cucurbit  a  perennis  Cray. 
tEchinocystis  lobata  T.  &  G. 
Cymopterus  anisalus  Gray. 
Ligusticum  scopulorum  Gray. 
Sycnphoricarpus  montanus  H.  B.  K. 
occidenialis  R.  Br. 
"  "  vulgaris  Mich. 

Galium  asperrimum  Gray. 
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tnreale  Linn. 
■Vemonia  fasciciilala  Mx. 
Liatris  panctala  Hook. 
Pectis  inguslifolia  Torr. 
Ituhnia  eupatorioides  L. 
Brick  cilia  Wrightii  Cray. 
"        grandiflora  Nutt. 


Townstndia  tximia  Gray. 
' Bol Ion ia  glasti folia  L'Her. 
Asier  Ixvis  Linn. 
"     muliifiorus  Ailon. 
"     falcalus  Linill. 
"     canescens  Purnh. 
"     lanacetifolii  H.  B.  K. 
"     PatlirsBHii  Gray. 
■>     glaucus  T.  &  G. 
'*     cameusNees. 
fErigeton  divaricatum  Mx. 
"         grandiHorum  Hook. 
"         bellidiastrum  Nutt. 
"         macranthum  Nutt. 
"         divergens  T.  &  G. 
ursinum  Ealon. 
Gutierrezia  EuthamiE  T.  &  C. 
Solidaga  Virga.aurea  L. 

"  "  var.  mnlliradiala  T. 

&G. 
Soli  dago   ncmoralis   Ailon,   var.   mollis 

Be  nth, 
Solida^o  canadensis  Linn. 
Bigclovia  gravcolens  Gray. 
Aplopappus  spinulosus  D,  C. 
"  pyginieus  Gray. 

"  Parryi  Gray, 

f        "  cilialus. 

Grindelia  squarrosa  Dunal. 
Cbrysopsis  villosa  Null. 

Pericome  caudata  Gray. 
•Ivaciliala  Willd. 

•  "   xanlhiifolia  Nutt. 
•Ambrosia  psilostachya  D.  C. 

•  "         Iridentala. 
•Eclipla  procumbins  Michi. 
tHcliopsia  liBvis  Pursh.,  vir,  scabra. 
Rudbeckia  hina  Linn. 
tl.epachys  columnatis  T.  &  G. 
Helianthus  Icniicularis  Dougl. 

•  "         rigidus  Desf. 
"         pumilis  Nutt. 

"  Majcimilliana  Schrad. 

Ilcliomcris  mulli  flora  Nutt. 
'Coreopsis  arislosa  Mx.,  var.  mulica. 
Ximenesia  encelioidcs  Cav. 
l>ysodia  chrysanthemoides  Lag. 
Gaillardia  aristala  Pursh. 
Actinella  grandillora  T.  Si  G. 
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When  Pasteur,  employed  by  the  French  government  to  inves- 
tigate the  fatal  malady  that  had  attacked  the  silk-worm,  nriade  the 
discovery  that  the  disease  was  caused  by  a  fungus  growth  which 
he  styled  muscardine,  that  it  could  be  imparted  to  healthy  larva 
simply  by  crushing  infected  ones  on  tl^eir  food,  and  that  the  dis- 
ease could  be  detected,  by  means  of  a  lens,  in  the  egg  itself,  and 
thus  the  good  eggs  separated  from  the  bad,  he  saved  from  utter 
ruin  thousands  of  French  families  whose  main  support  depended 
on  this  industry.  But  he  did  more.  Though  he  carried  his 
researches  no  farther,  others  took  up  the  investigation  where  he 
abandoned  it,  and  the  result  of  Dr.  Bain's  experiments,  continued 
for  twelve  years,  seem  to  have  established  the  following  facts: 

That  the  mold  of  the  mash  tub,  known  as  yeast,  the  mold  that 
infects  flies  and  fastens  them  to  our  walls  and  windows,  the  com- 
mon mold  of  cellars  and  damp  places,  and  the  mold  that  attacks 
certain  water  plants  are  but  different  developments  of  allied  spe- 
cies of  fungi,  and  alike  fatal  to  certain  species  of  insects  that  are 
brought  into  contact  with  it ;  and  that  the  disease  was  developed  in 
France  by  moist  food,  lack  of  ventilation  and  cleanliness,  is  prob- 
able, and  though  many  were  able  to  pass  through  all  stages,  their 
infected  eggs  spread  the  disease  through  the  land,  and  in  this 
way  became  epidemic. 

I  have  just  had  an  unpleasant  experience  of  the  eflfect  of  mold 
in  the  loss  of  a  full-grown  imperial  walnut  larva  that  I  had  reared 
from  its  first  molt  Its  food  was  inserted  in  wet  sand  in  a  cov- 
ered tub,  and  before  I  was  aware,  its  droppings  and  food  were 
covered  with  mold.  Fresh  food,  a  sun  bath  and  change  of  quar- 
ters was  of  no  avail ;  it  refused  food  for  four  days,  then  dropped 
from  its  perch  a  moist  discolored  mass.  In  an  article  in  the 
Canadian  Entomologist  (1877),  I  gave  an  account  of  a  large  colony 
of  Callimorpha  larvae,  a  species  by  no  means  common  generally, 
and  of  my  failure  to  bring  one  larva  in  two  hundred  to  the  pupa 
state.  They  were  all  taken  at  maturity,  like  the  French  silk- 
worms, with  a  purging  of  whitish  serum.  The  weeds  on  whidi 
they  fed  in  the  woods  were  also  covered  with  their  dried  s 
The  next  year  they  were  as  rare  as  ever.  In  the  spring  of 
the  shade  trees  of  our  town,  Newport,  Ky.,  were  attack 
legions  of  small  gray  caterpillars,  spinning  up  and  de«" 
foliage,  and  invading  doorways  in  such  multitu^ 
broom  was  in  constant  requisition.     Fine 
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Pt&nlago  patagonica  vir.  aristnU  Grajf. 
Miiabills  mulliflara  Gray. 

"        oxybaphoides. 
*Oxyb>phus  nyctagineiu  Sweet. 

"  BQgaslifolius  Sweet. 

Abronia  fngnns  Nutt. 
Chenopodium  Ftemontii  Watson. 
Blilum  capitilum  Linn. 
Obione  argentea  Moq. 
Eurotia  lanata  Moq. 
tAllernanthera  lanuginoia  Torr. 
ParonjchU  Jamesii  T.  &  G. 
Eriogonum  alalum  Torr. 

"         Jameiii  Beoth. 

"  umbellalum  Torr. 

"  microthecnm  Null.,  var.  elTu- 

$nm  T.  &  G. 

"         anniium  Null. 
Oiyria  digyni  Camp. 
Kumex  ulicifolius  Weinm. 
Polygonum  ramosUsimum  Mx. 
"  tenue  Mi. 

"  Pennsylvanica  Linn. 

"  Bistorta  Linn, 

f      "  Feisicaria  Linn, 

t      "  Hydropipet  Linn. 

t      "  acre  H.  B.  K. 

Arceulbobiuin  unericanum  Nutt. 
f  Euphorbia  hexagona  Nult. 

"  marginata,  Pursb. 

monlana  Engelm. 
f        "         heterophyllavar,  graminifnlia. 

•  *'  dtnlala  Ms. 

•  "  humistrata  Engbn. 
fCroton  Teieniis  MUller. 

•  "      capilalum  Michx. 
Uittca  gracilis  Ailon. 
Parielaria  Pennsylvanica  Muhl. 
Humulm  Lupuliu  Linn. 
Queicus  undutaia  Tortey,  vor.  Gunnison 
Betula  occidentalis  Hook, 
fCeltis  occidenlalis  Linn. 
Salix  longifolia  Mubl.,  var.  argyrophyll: 

Nutl. 
■■     cordata  Mahl. 
"     deseitorum  Rich. 
"   JUtvacmt  Nutl.  (?) 
Popuiui  tremnloides  Mx. 
"       angustifolia  James. 
"       meniliftra  Ailon. 


Hnus  conlorta  DougL 

■■     ponderota  Dongl. 

"     flex  il  is  James. 

"     aristata  Engelm. 
Abies  Engelm  an  ni  Parry. 

"      Douglassii  Lindl. 

"     cmalsr  Lindl. 
Junipems  virginiana  L. 

"         eeeidenfaiii  Hook. 
Typha  lalifoiia  Linn. 
Iris  Missouiiensis. 
Sisyrincbium  Bermudlana  L. 
Sntilas  herhttita  Linn. 
Streplopus  amplexifolius  D.  C. 
Calocboitus  Gunnisonii  Watson. 
Allium  cemuum  Rolh. 

"  reticutalum  Eraser. 
Yucca  angiutirolia  Purxh. 
Juncus  Balticus   Deth.,    < 

Eng. 
Tradescantia  Virginica  Linn. 
fCyperus  Schwcinitzii  Ton. 
Carex  atrala  Linn. 
LyturutphlteidnW.^. 
Sporoliolus  cryptandrus  Gray. 
Vitfa  tricbolepis  Torr. 
Muhlenbcrgia  gracilis  Trin. 
"  glomerata  Trin. 

"  graciilima  Torr. 

CalamagTostis  sylvalica  D.  C. 
Stipa  viridula  Trin. 
..  Boutcloua  oligosUchyi  Torr. 
hitxuta  Lag. 
"         cunipendula  Gray. 
Munroa  sijuarrosa  Ton. 
*TiicuKpis  purpnrea  Nutt. 
Poa  tenuifolia  NulL 

"    andina  Nutt. 
•Eragroslis  replans  Nees. 
.Fettnca  ovina  L.,  var.  brevifolia  Waison, 
Bromns  Katmii  Gray. 
Lepturus  paniculatus  Null. 
Eiymus  Canadensis  Linn. 
"      Sitanion  Schull. 
Cenchnis  tribuloides  Linn. 
Andropogon  furcalus  Muhl. 
Cbcilanlhes  lanuginosa  Nult. 
Woodsia  scopulina  Elalon. 
Notholxna  Fendlcri  KunlC. 
Seiagineila  tupesiris  Spring.,  var  tri^ica. 
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When  Pasteur,  employed  by  the  French  government  to  inves- 
tigate the  fatal  malady  that  had  attacked  the  silk-worm,  nriade  the 
discovery  that  the  disease  was  caused  by  a  fungus  growth  which 
he  styled  muscardine,  that  it  could  be  imparted  to  healthy  larvae 
simply  by  crushing  infected  ones  on  tl^eir  food,  and  that  the  dis- 
ease could  be  detected,  by  means  of  a  lens,  in  the  egg  itself,  and 
thus  the  good  eggs  separated  from  the  bad,  he  saved  from  utter 
ruin  thousands  of  French  families  whose  main  support  depended 
on  this  industry.  But  he  did  more.  Though  he  carried  his 
researches  no  farther,  others  took  up  the  investigation  where  he 
abandoned  it,  and  the  result  of  Dr.  Bain's  experiments,  continued 
for  twelve  years,  seem  to  have  established  the  following  facts: 

That  the  mold  of  the  mash  tub,  known  as  yeast,  the  mold  that 
infects  flies  and  fastens  them  to  our  walls  and  windows,  the  com- 
mon mold  of  cellars  and  damp  places,  and  the  mold  that  attacks 
certain  water  plants  are  but  different  developments  of  allied  spe- 
cies of  fungi,  and  alike  fatal  to  certain  species  of  insects  that  arc 
brought  into  contact  with  it ;  and  that  the  disease  was  developed  in 
France  by  moist  food,  lack  of  ventilation  and  cleanliness,  is  prob- 
able, and  though  many  were  able  to  pass  through  all  stages,  their 
infected  eggs  spread  the  disease  through  the  land,  and  in  this 
way  became  epidemic. 

I  have  just  had  an  unpleasant  experience  of  the  eflfect  of  mold 
in  the  loss  of  a  full-grown  imperial  walnut  larva  that  I  had  reared 
from  its  first  molt.  Its  food  was  inserted  in  wet  sand  in  a  cov- 
ered tub,  and  before  I  was  aware,  its  droppings  and  food  were 
covered  with  mold.  Fresh  food,  a  sun  bath  and  change  of  quar- 
ters was  of  no  avail ;  it  refused  food  for  four  days,  then  dropped 
from  its  perch  a  moist  discolored  mass.  In  an  article  in  the 
Canadian  Entomologist  (1877),  I  gave  an  account  of  a  large  colony 
of  Callimorpha  larvae,  a  species  by  no  means  common  generally, 
and  of  my  failure  to  bring  one  larva  in  two  hundred  to  the  pupa 
state.  They  were  all  taken  at  maturity,  like  the  French  silk- 
worms, with  a  purging  of  whitish  serum.  The  weeds  on  whidi 
they  fed  in  the  woods  were  also  covered  with  their  dried  skiai 
The  next  year  they  were  as  rare  as  ever.  In  the  spring  of  1 
the  shade  trees  of  our  town,  Newport,  Ky.,  were  attacke^^ 
legions  of  small  gray  caterpillars,  spinning  up  and  destroyii 
foliage,  and  invading  doorways  in  such  multitudes  ' 
broom  was  in  constant  requisition.     Fine  sha-^' 
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Cnictts  edulus  Nutt,  (?).  A  single  plant  collected  near  Veta 
Pass;  whilst  agreeing  tolerably  well  with  the  description  of  this 
species,  the  specimen  is  not  in  a  condition  to  be  satisfactorily  de- 
termined. T.  Meehan,  who  collected  It,  says  he  has  not  seen 
this  plant  from  Colorado  before. 

Troximon  glaucutn.  On  the  roadside  between  Bellevue  moun- 
tain and  Central  City ;  quite  scarce. 

Pkaceiia  glandulosa  Nutt.     Southern  Colorado. 

Physalis  bedercefolia  Gray  (?).  On  the  plains  before  reaching 
Denver ;  plant  prostrate  and  very  viscid,  leaves  small  and  short 
petiolcd. 

Mimulus  floriiundus  Dougl.  The  specimens  collected  at  Boul- 
der Falls  have  all  the  pedicels  shorter  than  the  leaves. 

Herpestis  rotundifolia  Pursh.  Collected  at  Cahokia,  Illinois; 
with  the  leaves  having  punctate  dots. 

Salix  fliwescem  Nutt  (?)  On  the  trail  to  Pike's  Peak  through 
Engelmann's  Canon.  M.  S.  Bebb  says :  "  It  has  been  frequently 
collected  and  is  most  likely  allied  to  5.  fiavescens  NutL  of  the 
Pacific  coast,  somewhat  as  5.  Fendhriana  is  allied  to  ^.  lasiandra, 
that  is,  it  may  prove  a  hybrid  between  that  and  S.  discolor." 

Populus  motiilifera  Aiton.     On  the  low  lands  near  Pueblo. 

Abies  concolor  Lindley  and  yuniperus  occidentalis  Hook.  In 
Hngelmann's  Canon  and  Queens  Canon. 

SniUax  herbacea  Linn.  Plant  more  robust  tlian  the  eastern 
form,  leaves  larger,  more  rounded  ;  one  specimen,  only,  collected 
in  Glen  Eyrie,  with  no  evidence  of  the  odor  that  usually  accom- 
panies the  plant. 

Lycurus  pMeoides  H.  &  B.  Collected  in  the  Garden  of  the  Gods, 
probably  introduced  from  Mexico  by  traveling  teamsters. 

Mulilenbergia  glomerata  Trin.  A  form  of  this  species  near 
Manitou,  not  common. 


MOLD  AS  AN  INSECT  DESTROYER. 

BY  C.  G.  SIEWERS. 

THE  perplexing  problem:  How  shall  we  check  the  excessive 
increase  of  noxious  insects  that  imperil  our  crops  ?  has  been 
put  in  a  fair  way  of  solution  by  the  researches  of  Dr.  Bain,  a 
Prussian  savant,  as  recorded  by  Dr.  Hagen,  of  Cambridge,  Mass., 
in  the  June  number  of  the  Canadian  Entomologist. 
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When  Pasteur,  employed  by  the  French  government  to  inves- 
tigate the  fatal  malady  that  had  attacked  the  silk-worm,  nriade  the 
discovery  that  the  disease  was  caused  by  a  fungus  growth  which 
he  styled  muscardine,  that  it  could  be  imparted  to  healthy  lanrse 
simply  by  crushing  infected  ones  on  tl^eir  food,  and  that  the  dis- 
ease could  be  detected,  by  means  of  a  lens,  in  the  egg  itself,  and 
thus  the  good  eggs  separated  from  the  bad,  he  saved  from  utter 
ruin  thousands  of  French  families  whose  main  support  depended 
on  this  industry.  But  he  did  more.  Though  he  carried  his 
researches  no  farther,  others  took  up  the  investigation  where  he 
abandoned  it,  and  the  result  of  Dr.  Bain's  experiments,  continued 
for  twelve  years,  seem  to  have  established  the  following  facts: 

That  the  mold  of  the  mash  tub,  known  as  yeast,  the  mold  that 
infects  flies  and  fastens  them  to  our  walls  and  windows,  the  com- 
mon mold  of  cellars  and  damp  places,  and  the  mold  that  attacks 
certain  water  plants  are  but  different  developments  of  allied  spe- 
cies of  fungi,  and  alike  fatal  to  certain  species  of  insects  that  arc 
brought  into  contact  with  it ;  and  that  the  disease  was  developed  in 
France  by  moist  food,  lack  of  ventilation  and  cleanliness,  is  prob- 
able, and  though  many  were  able  to  pass  through  all  stages,  their 
infected  eggs  spread  the  disease  through  the  land,  and  in  this 
way  became  epidemic. 

I  have  just  had  an  unpleasant  experience  of  the  effect  of  mold 
in  the  loss  of  a  full-grown  imperial  walnut  larva  that  I  had  reared 
from  its  first  molt.  Its  food  was  inserted  in  wet  sand  in  a  cov- 
ered tub,  and  before  I  was  aware,  its  droppings  and  food  were 
covered  with  mold.  Fresh  food,  a  sun  bath  and  change  of  quar- 
ters was  of  no  avail ;  it  refused  food  for  four  days,  then  dropped 
from  its  perch  a  moist  discolored  mass.  In  an  article  in  the 
Canadian  Entomologist  (1877),  I  gave  an  account  of  a  large  colony 
of  Callimorpha  larvae,  a  species  by  no  means  common  generally, 
and  of  my  failure  to  bring  one  larva  in  two  hundred  to  the  pupa 
state.  They  were  all  taken  at  maturity,  like  the  French  silk- 
worms, with  a  purging  of  whitish  serum.  The  weeds  on  which 
they  fed  in  the  woods  were  also  covered  with  their  dried  skins. 
The  next  year  they  were  as  rare  as  ever.  In  the  spring  of  1874, 
the  shade  trees  of  our  town,  Newport,  Ky.,  were  attacked  by 
legions  of  small  gray  caterpillars,  spinning  up  and  destroying  the 
foliage,  and  invading  doorways  in  such  multitudes  that  the  house 
broom  was  in  constant  requisition.     Fine  shade  trees  were  hewn 
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down,  or  feaifully  lopped  of  their  branches  to  abate  the  nuisance. 

They  attacked  the  silver  poplar  in  preference  to  all  others,  a  tree 

singularly  free  from  caterpillars  heretofore.     I  found  a  small  tree 

in  my  yard  badly  infested,  and  promised  two  small  boys  one  cent 

a  nest  for  all  they  got  down  with  not  less  than  twenty-five  in  a 

brood,  and  burning  them  as  they  were  brought  me,  paid  them 

ninety-seven  cents   for  their   hour's   work.      What  was   to   be 

expected  the  next  year  but  the  total  ruin  of  every  shade  tree ; 

but  my  payment  to  the  same  boys  was  but  forty  cents,  and  the 

next  year  not  one  was  to  be  found,  and  they  have  never  returned 

to  vex  us.    Continuous  wet  and  cloudy  weather  may  be  sufficient 

to  infect  with  fungus  the  food  these  caterpillars  eat,  but  wherever 

we  turn  our  eyes  we  find  the  provisions  of  nature  ample  to  repress 

surplus  life  on  this  globe,  and   in  no  case  more  so  than  in  our 

own  species,  where  the  half  that  survive  infancy  arc  winnowed 

out  by  sword,  pestilence  and  famine,  till   but  a  corporals  guard 

can  be  rallied  at  our  allotted  term  of  three  score  years  and  ten. 

The  cases  I  have  described  are  by  internal  poisoning;  I  will  add 

one  where  the  poison  fungus  acted  externally.     My  first  attempt 

to  carry  through  the  winter  that  hybernating  larva,  the  black 

bear  {lixpanthcrea),  proved  a  total  failure,  as  I  put  them  away  in 

the  cellar  where  they  were  attacked  and  covered  with  mold,  and 

though  I  washed  and  brushed  them  apparently  clean,  dried  them 

in  the  sun  and  kept  them  out  of  doors  the  rest  of  the  winter, 

they  all  died  in  the  spring,  refusing  all  food.     Put  away  the  next 

winter  in  leaves  and  brush,  in  the  open  air.  I  lost  but  one  in  ten. 

Exposed  all  winter  to  snow,  frost  and  rain,  under  chips  and  wet 
leaves,  coming  out  in  the  spring  to  feed,  distended  with  moisture, 
they  are  perfectly  healthy,  for  no  fungus  spores  have  been  able  to 
fasten  upon  them.  That  prolific  oak  larva,  Anisota  senatoria,  is 
also  a- badly  infected  species,  which  makes  it  rather  lucky  for  oak 
trees,  for  but  few  of  them  ever  come  to  maturity.  Experiments 
with  diluted  yeast  should  be  tried  on  the  potato  bug,  tobacco, 
army  and  cotton  worm,  and  on  the  grasshoppers  of  old  pastures 
and  clover  fields.  The  proper  policy  is  not  to  kill,  but  simply  to 
infect  them  that  they  may  disseminate  the  poison.  But  while  we 
fill  the  air  with  fungus  spores  let  us  have  a  care  to  discriminate 
between  the  just  and  the  unjust ;  in  slaughtering  the  Colorado 
bug  and  grasshopper,  let  us  not  also  lay  violent  hands  on  our 
honey  bee,  on  our  harmless  and  beautiful  butterflies,  and  on  the 
various  insects  that  sport  in  the  sun  and  enliven  the  face  of  nature. 
The  bugs  and  the  worms  that  annoy  us  can  easily  be  kept  in 
check  as  I  have  shown,  by  paid  handpickers. 
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NOTES  ON  PACIFIC  COAST  FISHES  AND  FISHERIES. 

BY  W.  N.  LOCKINGTON. 

IN  the  market  of  San  Francisco  there  was  recently  a  specimen 
of  Poronotus  simillimus  (the  pompino  of  this  coast)  that  had  two 
mouths,  one  below  the  other,  both  furnished  with  teeth,  and  in 
size  and  external  appearance  the  exact  counterparts  of  each 
other.  The  lower  mouth  was  situated  somewhat  behind  the 
upper  or  normal  mouth,  directly  beneath  the  eye  and  in  front  of 
the  interoperculum.  I  much  regret  that  I  was  unable  to  obtain 
possession  of  the  fish,  which  is  now,  I  believe,  preserved  in 
alcohol  by  the  watchman  of  the  market.  I  cannot,  therefore,  say 
anything  about  the  bony  structure  of  the  extra  mouth,  or  about 
the  peculiarities  of  the  digestive  canal. 

Anarrhichthys  felis  Grd.,  has,  during  the  summer  months,  been 
frequently  brought  to  the  market  of  San  Francisco,  where  it  is 
sold  as  "  eel,"  a  name  which  is  here  applied  to  all  the  Blennioid 
fishes,  as  well  as  to  Leurynnis  pancidens  and  Ophidiuin  tayhri. 
Some  of  the  dealers  and  fishermen,  however,  have  given  it  the 
more  appropriate  name  of  "  wolf-eel."  The  individuals  brought 
to  market  are  usually  from  four  to  five  feet  in  length,  but  the 
species  attains  much  larger  dimensions.  A  specimen  sent  to  the 
California  Academy  of  Sciences,  by  Capt.  Lawson,  of  the  Coast 
Survey,  and  unfortunately  lost  through  the  lack  of  means  to  pre- 
serve it,  measured  eight  feet  in  length;  and  one  seven  feet  in 
length  was  noticed  in  the  daily  papers  about  three  years  since  as 
an  "  infant  sea-serpent."  One  large  individual  that  lay  upon  the 
stall  recently,  showed  the  effects  of  a  battle  in  the  want  of  all  that 
portion  of  the  body  situated  posterior  to  the  anus.  The  stomach 
of  a  very  stout-looking  example,  five  feet  long,  was  opened,  and  was 
found  to  be  filled  with  the  tests  of  Echinarcuhnius  excentricus,  the 
common  cake-urchin  of  the  coast,  broken  into  large  fragments, 
many  of  them  considerably  more  than  an  inch  across;  this 
Echinoderm  is  extremely  abundant  on  the  bar  of  San  Francisco 
harbor  at  a  depth  of  about  seven  fathoms,  and  the  denuded  tests 
are  among  the  common  objects  of  the  seashore  at  the  Cliff 
House. 

The  shark  described  by  Ayres  under  the  name  of  Notorhyn- 
chiis  fnaculatiis,  included  by  Giinther  under  Notidantis  indicus^znA 
called  by  Gill  (Proc.  Acad.  Nat.  Sciences,  Phila.,  1864,  150) 
Notorhynchus  borealis,  attains  considerable  dimensions.     An  indi- 
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vidual  taken  at  Long  wharf,  inside  the  harbor  of  San  Francisco, 
.  about  five  years  since,  measures  seven  feet  nine  inches  in  total 
length. 

The  chima^ra,  Hydrolagus  colliei,  is  tolerably  common  on  the 
more  northern  parts  of  the  Pacific  coast  of  North  America.  Mr. 
Ivan  Petroff,  editor  of  the  Alaska  Appeal,  asserts  that  a  Chimicra 
which  he  saw  and  of  which  he  made  a  rough  sketch  (which  he 
showed  me),  was  without  the  long  caudal  filament  of  //.  collide 
and  had  a  simple  forked  tail.  Is  it  possible  that  there  are  two 
species  of  Chima^ra  in  the  North  Pacific?  The  specimen  just 
mentioned  was  taken  while  fishing  for  halibut  and  cod,  and  its 
stomach  was  filled  with  broken  shells.  I  do  not  believe  that  any- 
thing is  on  record  which  tends  to  prove  the  use,  in  the  economy 
of  the  Chimsera,  of  the  curious  projection  upon  the  nose,  armed 
at  the  end  with  a  close-set  array  of  hooked  teeth  set  upon  a  ter- 
minal button  of  cartilage.  The  action  of  the  individual  in  ques- 
tion, which  saluted  the  cabin-boy  who  hauled  it  up  by  taking  a 
piece  out  of  his  finger  with  this  appendage,  tends  to  prove  that  it 
is  a  weapon  of  offence. 

The  sea-basse  {Atractoscion  nobiiis  Gill)  is  one  of  the  most 
highly  prized  of  the  fishes  of  our  markets,  so  much  so  that  its 
name  is  given  to  the  flesh  of  other  species.  Thus  sturgeon  is 
usually  sold  in  the  restaurants  under  the  name  of  "  sea-basse," 
and  that  curious  dish  called  "  tenderloin  of  sole "  is  sturgeon 
again.  The  sea-basse  is  unfortunately  not  sufficiently  abundant 
to  supply  the  demand  for  it,  and  is  sometimes  absent  from  the 
markets  for  months  together.  It  attains  a  considerable  size, 
examples  of  from  fifty  to  sixty  pounds  occur  not  infrequently,  and 
individuals  weighing  seventy-five  or  even  ninety-eight  pounds  have 
been  brought  to  market.  This  species  and  Genyanemus  lineatus 
are  the  only  Sciicnidx  sufficiently  abundant  in  our  markets  to  be 
of  importance  as  articles  of  food. 

I  have  not  yet  been  able  to  prove  whether  the  cod  of  the 
Pacific  Coast  Cod-fishery  is  Gadtis  auratiis  Cope,  or  G,  macro- 
cephalus,  as  at  present  I  have  only  seen  the  dried  and  beheaded 
examples  prepared  for  market.  Appleton's  Cyclopaedia  gives  the 
quantity  of  cod-fish  taken  in  1870,  in  Alaskan  waters,  at  94,750 
quintals ;  whereas  the  total  catch  of  last  year  amounted  only  to 
about  1500  tons,  or  less  than  one-third  of  the  former  amount. 
This  would  appear  to  indicate  a  great  falling  off  in  the  quantity 
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of  fish  taken,  but  I  can  scarcely  believe  that  this  offers  a  sufficieiit 
explanation,  as,  although  it  appears  that  the  trade  was  scarcely  as 
extensive  last  year  as  in  previous  years,  the  dealers  do  not  speak 
of  any  considerable  diminution.  It  appears  more  probable  that, 
as  all  the  species  of  Sebastes  {Sebastichthys,  Sebastamus^  SebastO' 
samus,  and  Sebastodes  of  Gill)  are  commonly  called  rock-cod,  and 
the  large  green  Opiuodon  elongatus  is  known  as  "  cod,"  that  the 
quantities  of  these  fishes  brought  fresh  to  market  are,  in  the  fig- 
ures given  in  the  Cyclopaedia,  included  along  with  that  of  the 
true  Gadus.  The  dried  fish  has  about  fourteen  rays  in  the  first, 
fourteen  in  the  second  and  seventeen  in  the  third  dorsal ;  with 
nineteen  in  the  first,  and  the  same  number  in  the  second  anal 
The  first  dorsal  is  highest,  the  third  shortest,  and  the  base  of 
the  second  anal  is  shorter  than  that  of  the  first.  The  fishery  is 
conducted  in  much  the  same  mahner  as  that  of  the  Atlantic ;  the 
fish  are  taken  by  trawls  in  shallow  water,  by  angle-lines  in  deep 
water,  and  are  headed,  split,  cleaned  and  salted  on  board  ship.  The 
drying,  however,  is  not  done  on  the  spot  but  is  deferred  until 
after  arrival  at  San  Francisco.  Two  large  establishments  for 
drying  the  fish  are  situated  within  ten  miles  of  that  city,  and  at 
one  of  them,  at  least,  the  fish  are  not  dried  in  piles,  but  are  kept 
in  strong  red-wood  tanks  framed  together  without  nails,  and  dried 
as  required  by  the  market,  which  is  principally  local.  A  few  of 
the  fish  are,  however,  exported  to  the  Pacific  shore  of  South 
America  and  to  Australia. 

The  angle-line  is  almost  exclusively  used  in  the  Sea  of 
Okkotsk,  where  rather  the  larger  part  of  the  fish  are  taken, 
partly  on  account  of  the  depth  of  the  water,  but  partly  because  of 
the  abundance,  on  the  sand-banks,  of  a  small  Crustacean,  called 
by  the  fishermen  a  "  .sand-flea,"  which  attacks  and  devours  the 
fish  upon  the  trawl-line  before  it  can  be  drawn.  The  species  of 
Orchestia  and  its  allied  genera,  as  well  as  those  of  Hippa,  are 
commonly  called  sand-fleas  on  this  coast. 

As  has  been  remarked  on  the  Atlantic  coast,  the  fish  arc  of 
better  quality  in  deep  water  than  on  the  more  accessible  banks, 
but  as  yet  the  fishery  is  entirely  carried  on  in  what  would  be 
called  shallow  water  in  the  Atlantic.  In  the  Sea  of  Okkotsk 
forty  to  fifty  fathoms  is  about  the  usual  depth,  while  at  the  Sheu- 
magin  islands,  the  principal  fishing  locality  on  the  Alaskan  coast, 
ten  to  fifteen  fathoms  is  the  usual  depth.     The  trawls  used  in  the 
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Alaska  cod-fishery  are  often  six  hundred  fathoms  or  three  thou- 
sand feet  long,  and  bear  on  each  side  a  row  of  hooks  at  every 
half  fathom,  or  thereabouts.  The  dried  fish  are  sorted  into  three 
sizes,  the  largest  are  put  up  in  wooden  cases,  the  next  size  in 
bundles,  while  the  small  fishes  are  divested  of  their  skin,  vertebras 
and  fins,  cut  in  halves,  and  packed  in  cases  under  the  name  of 
"  boneless  cod-fish."  The  fishery  is  about  fifteen  years  old,  and 
at  this  time  about  thirteen  vessels  are  engaged  in  it ;  the  smaller 
fore-and-aft  rigged  vessels  are  principally  used  in  Alaskan  waters, 
while  the  larger  square-rigged  vessels  run  to  the  Sea  of  Okkotsk. 
The  schooners  employed  at  the  Sheumagin  islands  often  make  two 
or  three  trips  in  the  season.  About  two  hundred  and  fifty  hands 
arc  usually  employed  by  this  industry.  The  fishermen  are  paid 
a  fixed  sum  per  thousand  fish.  At  Kadak  natives  are  engaged 
to  head,  split  and  salt  the  fish,  earning  from  seventy-five  cents  to 
one  dollar  per  day.  A  few  years  ago  the  dried  fish  were  worth 
nine  cents  per  pound,  but  at  the  present  time  the  best  quality  is 
worth  only  four  cents. 

The  Alaska  cod-fish  is  first  met  with  in  Puget  sound  and  its 
vicinity,  but  becomes  more  abundant  farther  north.  Although 
the  principal  fishing  grounds  are  the  Sea  of  Okkotsk  and  the 
Sheumagin  islands,  extensive  banks  exist  elsewhere,  and  local 
fisheries  are  carried  on  at  various  points  in  Vancouver  island, 
British  Columbia,  and  along  the  coast  of  Alaska,  as,  for  example, 
at  VVrangel.  Neither  the  oil  from  the  livers,  the  sounds  or  the 
tongues  are  at  present  utilized.  In  the  stomachs  of  those  opened, 
various  kinds  of  small  fish  and  squids  are  stated  to  have  been 
found.  The  fishery  is  at  present  only  in  its  infancy,  its  limited 
extent  is  not  in  any  way  due  to  the  scarcity  of  the  fish  but  to  the 
struggle  that  has  to  be  maintained  with  the  eastern  article,  which 
has  so  far  successfully  excluded  the  Pacific  fish  from  the  regions 
east  of  the  Sierras. 

The  same  may  be  said  of  the  halibut  fishery.  The  fish  is 
abundant  in  the  northern  waters  and  attains  a  large  size,  but 
though  small  quantities  have  been  smoked  and  canned,  the  article 
cannot  successfully  compete,  even  in  California,  with  that  from 
the  Atlantic. 
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THE  FERTILIZATION  OF  OUR  NATIVE   SPECIES  OF 

CLITORIA  AND  CENTROSEMA. 

BY  WILLIAM  TRELEASE. 

A  VISITOR  to  the  Southern  States  in  the  early  summer  will 
notice  among  the  most  conspicuous  flowers  of  dry,  open 
wood-borders  and  fields,  the  two  related  leguminous  species 
known  to  botanists  as  Clitoria  inariana  and  Centrosetna  virginiana\ 
the  former  a  low  vine,  sometimes  twining  for  a  few  feet  up  some 
supporting  shrub ;  the  latter  a  strong,  slender  twiner,  not  infre- 
quently ascending  to  the  height  of  ten  or  more  feet.  In  accord- 
ance with  its  small  size,  the  former  has,  as  a  rule,  but  one  or  two 
flowers  expanded  at  a  time,  and  they  are  of  a  pale  purple,  so  that 
it  is  far  outshone  by  its  relative,  whose  entire  length  is  often  cov- 
ered by  bright  purple  flowers — not  quite  so  large,  to  be  sure,  as 
those  of  Clitoria,  but  compensating  for  diminished  size  by 
increased  number  and  depth  of  color — hence  a  shrub  covered  by 
this  vine  in  full  bloom  is  often  an  object  of  great  beauty. 

If  we  examine  a  flower  of  either  species  we  find  that  its  vex- 
illum  or  standard  [s,  Fig.  i)  is  the  lowest  petal,  while  in  most 
leguminous  plants  it  is  the  uppermost  when  the  flower  is  in  the 
position  which  it  naturally  occupies  on  the  plant ;  and  this  posi- 
tion allows  it  to  serve  in  the  species  under  consideration  as  an 
alighting  place  for  insects. 

An  examination  of  the  flower  of  Clitoria  will  show  that  the 
lateral  borders  of  the  horizontal  standard  are  folded  upwards  to 
form  a  trough,  this  structure  forcing  insects  to  enter  the  flower 
on  the  median  line  and    leading  them  directly  beneath  the  keel 
{k\     The  uniform  pale-purple  color  of  the  rest  of  the  corolla  is 
deviated  from  in  this  trough  by  the  production  of  special  guiding 
marks,  which  combine  with  the  curvature  of  the  standard  to  lead 
all  insects  into  the  flower  in  a  constant  direction.     These  marks 
consist  of  a  yellowish  spot  near  the  apex  of  the  standard,  which 
narrows  into  a  line  following  the  middle  line  of  the  petal.     From 
the  base  of  this  line  radiate  dark-purple  lines  on  each  side,  their 
widest  divergence  being  just  below  the  widest  part  of  the  yellow 
line.     The  wing  petals  {iv)  are  coherent  with  the  keel  at  the  point 
/,  and  beyond  this  point  they  diverge  somewhat,  thus  aiding  in  a 
slight  degree  the  upturned  borders  of  the  standard.     The  keel  is 
split  on  its  lower  border,  but  when  undisturbed  the   edges  are 
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closely  applied  to  each  other.  The  filaments  (/)  are  united, 
excepting  on  the  side  next  the  vexillum.  Within  the  base  of  the 
filaments  is  a  large  nectar  gland  (n),  broken  on  the  side  next  the 
standard,  and  slightly  five-lobed  on  its  free  surface,  suggesting  its 
homology  with  a  whorl  of  five  stamens.  Through  the  break 
on  its  lower  side  and  the  breaks  in  the  tube  formed  by  the  fila- 
ments, the  abundantly-secreted  nectar  flows  into  the  basal  part  of 
the  standard,  and  it  is  to  this  that  the  guiding  marks  of  this  petal 
lead.  The  pistil  consists  of  an  elongated,  stalked  ovary  {o)  and  a 
slender  style  terminated  by  an  enlarged  stigma  (j/),  which  usually 
protrudes  slightly  from  the  tip  of  the  keel  when  the  flower  is 
exp<inded. 

From  its  structure  it  may  be  predicted  that  this  flower  is 
designed  to  be  fertilized  by  bees,  but  though  I  have  often  care- 
fully watched  dozens  of  plants  growing  together,  for  a  long  time, 
I  have  never  seen  a  bee  visit  one  of  them,  though  I  have  some- 
times noticed  a  swiftly-flying  black  bee  {Melissodes  nigra)  flying 
nervously  among  the  flowers,  and  I  have  no  doubt  that  this 
species,  at  least,  visits  them  for  their  honey.  Once  I  saw  a  but- 
terfly {Callidryas  eubnle)  standing  on  the  keel  and  having  its  pro- 
boscis inserted  between  the  bases  of  the  keel  and  the  wing  petals, 
thus  reaching  the  nectar  at  the  base  of  the  standard.  To  show 
what  would  happen  if  a  bee  entered  the  flower,  we  may  insert  the 
end  of  a  small  pencil  between  the  vexillum  and  the  tip  of  the 
keel.  First  of  all  this  comes  in  contact  with  the  stigma,  and  this 
would  take  up  any  pollen  on  its  upper  surface.  Differently  from 
wh^t  occurs  in  the  majority  of  leguminous  flowers,  the  rigid  keel 
and  standard  do  not  readily  move  apart  by  a  wedging  action 
between  them,  but  as  we  insert  the  pencil  a  little  farther  it 
encounters  the  wings  on  either  hand  and  forces  these  apart  lat- 
erally. In  doing  this  the  sides  of  the  keel  are  slightly  pulled 
apart,  owing  to  their  union  with  the  wings,  and  the  pollen  col- 
lected in  the  keel  is  allowed  to  fall  upon  the  pencil.  That  this  is 
what  occurs  in  nature  when  a  bee  visits  the  flower,  I  think  there 
can  be  little  doubt;  though  a  set  of  collecting  hairs  (Fig.  iv.  h) 
on  the  inner  side  of  the  style  makes  it  appear  probable  that  the 
keel  is  forced  somewhat  upward,  so  as  to  cause  these  to  pump 
out  a  quantity  of  pollen.  In  Central  Alabama,  where  these  ob- 
servations were  made,  a  fair  percentage  of  the  flowers  set  fruit, 
but  I  am  unable  to  say  whether  the  plant  is  self-fertile  or  not. 
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In  Ccntrosema  the  standard  is  either  horizontal  or  considerably 
inclined,  being  nearly  vertical  in  some  cases;  it  is  more  nearly 
flat  than  in  Clitoria,  and  its  lateral  margins  are  usually  more  or 
less  noticeably  bent  downward.     Near  its  base,  on  the  middle 


Fig.  11. — The  !>ame  with  Ihe  nearer  wing  and  Ihc  nearer  keel  pelal  [cmovcil,  u 
well  as  a  part  of  the  slaminal  tube  and  the  nearer  half  of  Ihe  calyx. 

Fii;.  in. — Cross  section  (tliagrammalic)  of  Fig.  I  at  xy. 

Flc.  IV. — Tip  of  (he  keel  wilh  the  slamens  and  pistil  unnaturally  protruded, 
enlarged. 

Fic.  V. — Flower  of  Ctnlrosima  virpniana  seen  from  the  side,  natural  siie.  Tbe 
keel  a  bent  so  as  to  expose  Ihe  unlhcni  and  htigma. 

Fig,  VI. — The  same  from  in  front. 

Fig.  vi[. — Vexilluin  of  Fig.  Vl  in  longitudinal  seclion,  natural  size. 

Flu.  Vlll. — Keel  after  removal  of  the  wings  and  standard,  natural  size.  The 
dotted  line  indicates  Ihe  poi^ition  of  tbe  slanien  and  pistil. 

In  all  of  the  figures  a  indicates  the  anthers ;  c,  the  calyx ;  /,  (he  (itaments ;  g,  the 
guiding  groove;  h,  the  collecting  hairs;  k,  (he  keel  1  n,  (he  nec(ar- gland -,  /,  (he 
poinl  of  union  of  keel  and  wings;  r,  (he  nec(ar  reservoir;  i,  (he  standard  or  veiil- 
lum ;  I/,  the  bligma ;  u,  part  of  (he  spring  for  relainiog  the  keel  in  its  Domul  posi- 
(ion;  V,  the  jxiuch  for  the  siigma  and  anthtrs;  ic,  the  wingi;  xy,  the  point  at  which 
tbe  section.  Fig.  Ill,  is  taken. 
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line,  this  petal  has  a  guiding  groove  i^g)  of  considerable  depth, 
which  connects  with  a  slight  cup  (r)  at  the  very  base,  this  cup 
serving  as  a  receptacle  for  nectar.  On  its  lower  surface,  just  in 
front  of  this  receptacle,  the  vexillum  is  provided  with  a  solid  spur 
(•$/.  FJg-  VI i),  which  forms  one  character  by  which  this  genus  is 
distinguished  from  Clitoria,  but  which  seems  to  perform  no  func- 
tion now.  On  the  upper  surface  of  the  standard  a  white  line,  bor- 
dered on  each  side  by  fine  lines  of  dark  purple,  runs  from  the 
basal  guiding  groove  nearly  to  the  apex  of  the  petal,  while  others 
radiate  from  it  on  either  hand,  following  the  general  direction  of 
the  veins  of  the  standard.  These  marks,  like  those  of  the  species 
last  discussed,  serve  as  guides  to  the  nectar,  which  is  poured  into 
its  receptacle,  from  a  vaguely  nine  to  ten-lobed  annular  gland, 
through  the  split  in  the  staminal  tube.  The  wings  are  coherent 
with  the  keel,  are  laterally  inflated,  and  are  so  arranged  as  to  pre- 
vent anything  larger  than  the  proboscis  of  a  butterfly  from  reach- 
ing the  nectar  of  the  flower  excepting  by  way  of  the  guiding 
groove.  The  keel  petals  are  grown  together  along  both  edges 
with  the  exception  of  a  small  space  at  their  base  and  another  at 
their  apex.  On  the  border  next  the  vexillum,  at  about  one-third 
the  distance  from  its  base  to  its  apex,  each  keel-petal  bulges  out- 
ward to  form  an  egg-shaped,  thin- walled  protuberance  (Fig.  viii, 
//),  the  two  being  approximated  on  the  median  line.  Half  way 
between  this  and  the  tip,  another  common  inflation  (z/)  forms  a 
closed  pouch  in  which  the  stigma  and  anthers  commonly  lie,  the 
style  and  stamens  being  strongly  curved. 

In  reaching  its  head  under  the  keel  for  the  purpose  of  pro- 
truding its  tongue  into  the  nectar  receptacle,  through  the  guiding 
groove,  a  bee  encounters  the  first-mentioned  protrusion,  which, 
with  the  inflated  sides  of  the  keel  and  the  wings,  acts  as  a  spring, 
keeping  the  keel  in  its  normal  position,  with  the  stigma  and 
anthers  concealed  within  it,  in  their  pouch.  But  when  this  pro- 
truding pouch  is  pressed  from  below  it  bends  the  keel  on  its 
back  and  forces  it  slightly  backward  at  its  base,  so  that  the  stigma 
and  anthers — which  move  but  little — are  protruded  from  the  split 
apex  of  the  keel  and  come  in  contact  with  the  back  of  the  bee. 
After  the  pressure  is  removed  the  elasticity  of  the  parts  returns 
them  to  their  former  position. 

In  spite  of  the  guiding  marks  some  insects  fail  to  find  the  nec- 
tar.   For  example,  one  day  in  August  an  ichneumon-fly  was  seen 
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to  try  anxiously  to  find  access  to  the  honey  of  several  flowers, 
but  in  every  case  it  tried  to  enter  at  the  side  of  the  wings,  and 
always  failed.  One  large  butterfly  was  seen  to  insert  its  proboscis 
at  the  side  of  the  wings,  and  as  it  remained  quietly  standing  for 
some  time  it  probably  obtained  nectar.  Several  small  butterflies 
alighted  on  the  vexillum  and  ran  their  proboscides  down  the 
guiding  groove,  but  necessarily  failed  to  fertilize  the  flowers  as 
they  exerted  no  pressure  on  the  keel.  Many  humble  bees  were 
seen  to  enter  the  flowers.  Catching  their  anterior  tarsi  on  the 
sides  of  the  standard,  they  pulled  themselves  between  this  and 
the  keel  by  sheer  force,  and  then  relaxing  their  hold,  they  pro- 
truded their  tongues  and  feasted  upon  the  nectar.  In  ever}'  case 
they  caused  the  stigma  and  anthers  to  be  exserted,  and  these 
always  came  in  contact  with  their  backs.  Where  flowers  had 
been  visited  many  times  by  these  bees  the  sides  of  the  vexillum, 
and  especially  near  its  base,  were  greatly  scratched,  and  in  some 
cases  cut  through  by  their  sharp  tarsal  claws.  When  the  bee 
left  the  flower  the  keel  invariably  returned  to  its  former  position 
so  as  to  enclose  the  organs  of  fertilization.  Hive  bees  were  also 
seen  to  visit  flowers  of  this  species  several  times,  and  they  acted 
precisely  as  the  humble  bees  did,  and  with  a  similar  result 

Quite  a  number  of  flowers  were  seen  with  large  perforations 
(Fig.  viii)  through  both  wing  and  keel,  just  back  of  the  position 
commonly  occupied  by  the  anthers  and  stigma.  As  these 
did  not  allow  access  to  the  nectar,  but  did  expose  the  pollen. 
I  am  inclined  to  think  that  they  were  made  by  .some  pollen- 
collecting  insect — probably  humble  bees — though  I  was  unable 
to  see  the  openings  made  or  used  by  any  insect.  In  Alabama, 
where  these  observations  were  made,  the  flowers  of  this  plant  are 
largely  fertile,  but  it  was  not  determined  whether  they  are  self 

fertile  or  not. 

:o: 

RECENT  LITERATURE. 

Clark's  Anatomy  and  Physiology  of  the  LucERNARiiE.'— 
Amcricm  zoological  science  has,  from  the  beginning,  been  espe- 
cially lacking  in  histological  investigations.  The  lamented  author 
of  the  beautiful   memoir  before  us,  did  far  more  than   any  one 

*  Lucernaria  and  their  Allies,  A  memoir  on  the  anatomy  and  physiology  of 
Ilaliclystus  auriiula  and  oiher  Lucernarians,  with  a  discussion  of  their  relations  lo 
other  Acalcphoc,  to  Beroids  and  Polypi.  By  Henry  Jamf-S  (.'LARK.  B.S.,  A.B. 
Smithsonian  Contributions  to  Knowledge.  Washington,  September,  1878.  4to,  pp. 
130,  II  plate;'. 
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else  to  remove  this  reproach  upon  American  biology.  He  was 
admirably  adapted  by  nature  for  doinj;  histological  work,  being 
cautious,  careful,  thorough  and  honest,  and  skillful  in  the  techni- 
cal and  mechanical  part  of  the  work.  But  the  present  memoir, 
as  well  as  many  of  Clark's  other  writings,  evinces  a  thoughtful- 
ness  and  grasp  of  the  subject  which  characterizes  observers  of  a 
high  order,  though  he  failed  at  times  to  record  his  observations  in 
a  style  as  terse  and  symple  as  that  of  some  other  writers. 

Though  this  monograph  bears  as  its  date  of  publication.  Sep- 
tember. 1878,  five  years  after  the  author's  death,  we  received  it  in 
July  of  the  present  year.  If  we  arc  to  judge  by  the  quality  of 
the  memoir,  it  is  the  most  important  zoological  work  (because 
involving  so  much  hard  labor  and  done  with  so  much  care)  which 
has  appeared  in  this  country  for  several  years,  and  we  say  this 
without  disparagement  to  others. 

The  Lucernaria  is  a  creature,  not  often  met  with,  living  attached 
by  its  tail  or  peduncle  to  eel  grass  or  sea  weeds  just  beyond  low- 
water  mark.  The  differences  of  opinion  regarding  its  true  posi- 
tion in  nature,  whether  to  be  reckoned  a  jelly-fish  or  a  type  of  a 
distinct  order,  led  the  author,  who  had  paid  so  much  attention  to 
the  Polyps  and  Acalephs,  to  devote  time  extending  over  several 
years  to  the  full  elaboration  of  its  general  and  minute  anatomy, 
its  mode  of  development  and  relations  to  neighboring  tyj>cs  of 
life.  This  has  led  to  the  preparation  of  an  elaborate  monograph, 
most  carefully  prepared,  and  illustrated  by  drawings  which  are 
not  inferior  in  faithfulness,  finish  and  artistic  effect  to  those  of  any 
American,  and  few  European  delineators  of  the  invertebrate  ani- 
mals. The  text  is  divided  into  seven  chapters ;  in  the  first,  on 
individuality,  the  author  discusses  the  subject  of  animal  individ- 
uality, illustrating  his  points  by  reference  mainly  to  the  polyps 
and  acalephs.  The  subject  is  sufficiently  simple  when  the  verte- 
brates are  involved,  but  among  the  polyps,  jelly-fishes.  Polyzoa 
and  Ascidians,  where  many  forms  are  social,  compound  and  often 
man^-headed.  it  is  difficult  to  say  where  the  organ  ends  and  the 
individual  begins.  The  author  clearly  distinguishes  between 
organs  like  those  of  the  Tubularians  and  Siphonophores  which 
have  a  high  degree  of  individuality,  and  the  individual  joints  (pro- 
glottides) of  the  tap)e  worms ;  and  does  not  fall  into  the  error  of 
regarding  the  former  as  truly  individuals.  The  sexual  and  sexless 
organs  of  the  polycephalic  Acalephs,  such  as  the  Tubularians, 
•*  are  necessary  to  make  up  a  complete  organism.  /".  r.,  vegetative 
and  reproductive,  the  one  a  complement  of  the  other,  neither 
aionc  can  represent  the  individual  unit,  or  whole  cycle  of  life."  We 
infer  from  the  statement  made  that  Clark  regarded  the  so-called 
polymorphic  individuals  as  "organs  under  various  disguises ;"  a 
view  which  seems  to  us  most  reasonable.  Clark  ascribes  a  high 
degree  of  individuality  to  the  jelly-fish,  Pclagia.  and  only  a  less 
amount  to  Lucernaria. 
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The  author  in  a  third  chapter  attempts  to  point  out  an  antero- 
posterior repetition  of  parts  in  the  strobila  of  the  Acalephs.  In 
the  fourth  and  fifth  chapters  a  detailed  account  of  the  anatomy 
and  physiology  of  Lucernaria  is  given.  A  number  of  new  terms 
are  adopted ;  among  them  opsophragvia  for  the  face-wall  of  Lu- 
cernaria, and  ectophragma  for  the  wall  of  the  posterior  face ;  opso- 
myoplax  for  the  stratum  of  muscular  substance  immediately  sub- 
tending the  opsophragma.  The  bulk  of  the  solid  material  of  the 
body  or  musculo-gelatiniform  layer  is  called  the  cliondramyoplax 
(this  is  probably  the  mesoderm  of  recent  writers) ;  the  gelatini- 
form  layer  is  designated  as  the  chondrophys.  Particular  attention 
Is  paid  to  the  taxonomy  of  the  tentacles,  so  characteristic  a  fea- 
ture of  these  animals;  and  the  fine  structure  of  the  marginal 
adhesive  bodies  (Colletocystophores)  or  anchors,  is  elaborated,  and 
these  bodies  judged  to  be  modified  tentacles;  certain  other  bodies 
(digituli)  are  carefully  discussed  and  compared  with  similar  bodies 
in  the  Acalephs.  The  digestive,  nervous  and  reproductive  sys- 
tems are  described,  and  then  follows  Chapter  vi  on  embryology, 
comprising  a  description  of  the  smallest  specimen  of  Halyclystus 
auricula  yet  met  with,  which  was  one-sixteenth  of  an  inch  in 
diameter;  but  the  development  within  the  egg  is  not  given.  In 
the  chapter  on  histology  a  discussion  as  to  the  nature  of  cells  is 
introduced  in  a  lengthy  foot-note.  Clark  believed  with  other 
advanced  histologists  that  "  cells  so  called  (no  matter  whether 
constituted  according  to  the  older  histologists  or  according  to  the 
most  recent  theory),  are,  after  all,  of  secondary  importance,  and 
that  the  cyioblastema  (which  we  do  not  distinguish  from  inter- 
cellular substance)  is  in  the  main  an  essential  element^  the  poten- 
tial progenitor  of  all  tissues,  and  that  it  projects  itself  into  the 
utmost  future  of  the  living  body  by  a  process  of  self-prolifera- 
tion." This  cytoblastema,  as  Schwann  (not  Schwaw,  as  printed  in 
this  memoir)  called  it,  corresponds  to  the  sarcode  of  Dujardin  or 
protoplasm  of  recent  authors,  as  he  remarks  incidentally  that 
"  all  Rhizopods  are  moving,  sentient  masses  of  Cytoblastemq^  and 
that  alone." 

It  is  now  generally  believed,  and  has  esf)ecially  been  insisted 
on  by  Haeckel  that  cilia  are  prolongations  or  extensions  of  the 
protoplasmic  substance  of  the  colls  from  which  they  arise.  This 
discovery  was  first  made  by  Clark  and  published  by  him  as  early 
as  1863.  He  then  stated  that  "  all  vibratile  cilia  originate  in  the 
amorphous  intercellular  substance."^  He  then  adds  in  the  present 
memoir,  which  was  written  in  1869  and  1870,  judging  by  the 
context:  "This  has  particular  reference  to  those  cilia  that  cover 
cells  which  are  fully  developed,  and  have  a  distinct  cell-mem- 
brane. It  would  be  true,  as  a  matter  of  course,  in  the  opinion 
of  those  who  hold  that  Infusoria  are  composed  of  sarcode^  but 

*  See  Proceedings  of  the  Boston  Society  of  Natural   History,  Septeinl)ery  1 863,  p. 
283 ;  and  Annals  and  Magazine  of  Natural  History,  December,  1864. 
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apparently  untenable  if  we  admit  with  KoUiker,  which  we  do  not, 
that  they  are  unicellular,  while  we  deny  that  these  cilia  are  direct 
prolongations  of  the  cells  which  they  seem  to  be  so  closely 
related  to,  we  do  not  assert  that  they  are  always  disconnected 
with  some  form  of  cell  in  the  modern  acceptance  of  the  ideal  cell. 
We  do,  however,  believe  that  they  are  never  the  filiform  prolifera- 
tions of  a  di'stinct  cell-membrane,  however  much  they  may 
appear  to  be  so,  but  that  in  such  cases  they  arise  from  the  cyto- 
blastema  which  overlies  the  cells." 

That  vibratile  cilia  are  **  individualistic  in  their  movements  at 
times,  just  as  an  arm  or  a  leg  is  individualized"  is  claimed  by  our 
author,  who  remarks  as  follows :  "  Cilia  are  comm(»nly  treated 
of  like  masses  of  men  in  an  army,  all  moving  to  one  determined 
end,  as  if  the  recorder  of  their  movements  did  not  think  that  the 
animal  possessing  them  had  the  discriminating  power  of  con- 
trolling the  actions  of  any  one  separately.  As  well  might  one 
claim  that  the  numerous  legs  of  a  centipede  are  not  capable  of 
individual  control."  The  beautiful  figure  given  indicates  the  indi- 
viduality of  the  cilia,  and  that  they  are  *'  individually  con- 
trollable." 

The  memoir  ends  abruptly  with  an  account  of  the  lasso  cells 
or  prehensile  cysts  (nematocysts  and  colletocysts),  by  which,  as  in 
most  other  Ccelenterates,  the  prey  is  benumbed  and  thus  rendered 
more  easy  of  capture.  In  1863  Clark  published  the  opinion  that 
the  nematocysts  "have  an  intercellular  origin,  and  do  not  develop 
within  the  cells  which  form  the  layer  in  which  they  are  imbedded, 
but  commence  their  career,  de  novo,  by  free-cell  formation  in  the 
cytoblastema."  the  latter  term  referring,  as  we  understand  it,  to 
the  protoplasm  or  parenchym  of  the  body.  Description  is  also 
given  of  certain  **  tactile  bristles,"  which  he  describes  as  **  stand- 
ing sentinel  at  the  doors  of  the  nematocysts  to  give  warning  of 
the  approach  of  any  foreign  body." 

The  Lucernafia  were  regarded  by  Clark  as  not  being  truly  radi- 
ate animals,  but  as  in  a  degree  bilateral,  with  a  fore  and  hinder 
end.  The  commonly  received  theory  that  the  so-called  Radiata 
are  founded  upon  the  idea  of  radiation,  was  combatted  by  the 
author  in  1865.*  He  gives  the  following  reasons:  "We 
assume  that,  as  in  all  the  other  four  grand  divisions  of  animals, 
the  mouth  is  at  the  cephalic  or  anterior  extremity  of  the  body, 
and  that  all  the  rest  of  the  organism  is  virtually,  if  not  really, 
to|X)graphically  behind  it,  and  that  whatever  extends  from  the 
oral  end  of  the  body  does  not  radiate  from  that  end  in  two,  three, 
four  or  five  or  more  directions,  but  trends  posteriorly  in  so  many 
lines  parallel-wise  to  a  longitudinal  axis,  and  to  a  vertical  sectant 
plane  which  divides  the  body  into  a  bilateral  figure.  To  give  the 
idea  a  reality,  we  have  but  to  point  to  the  mouth  of  an  Actinia 

*  MinH  in  Nitiire,  or  the  Ori>»in  of  Life  and  the  Moilc  of  Development  nf  Ani- 
mals.    By  H.  J.  Qark.     I).  Appleton  &  Co.     1865. 
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as  the  cephalic  end  of  our  bilateral  figure,  and  looking  inwardly 
we  shall  see  the  flat  stomach  forming  the  sectant  plane,  which, 
extended  in  imagination  in  two  opposite  directions,  would  strike 
the  periphery  of  the  body  along  two  dorsal  and  ventral  lines  one 
hundred  and  eighty  degrees  from  each  other,  and  then,  projected 
still  further  away  from  the  mouth,  would  terminate  finally  in  the 
posterior,  adherent  discoid  end.  Parallel-wise  with  tfiis  plane  all  of 
the  partitions  of  the  digestive  cavity  trend,  like  a  sc;ries  of  super- 
posed shelves  or  galleries,  in  direct  lines  from  the  region  lying 
right  and  left  of  the  mouth,  and  of  the  flattened  parallel  sides  of 
the  stomach,  backward  along  the  inner  face  of  the  cylindrical 
periphery,  so  as  to  subdivide  the  included  space  into  as  many 
longitudinal  corridors.  It  is  these  partitions  which,  by  their  mul- 
tiplied sameness,  constitute,  among  others,  the  elements  that 
embody  the  dorso-ventrally  repetitive  type ;  the  true  ideal,  as  we 
firmly  believe,  upon  which  this  grand  division  is  founded. 

'*  We  think  we  shall  be  understood  now  when  we  say  that  the 
multitudinous  chymiferous  canals  of  the  disciform  ^Equorea  and 
the  quadruple  channels  of  the  cylindrical  bell  of  Sarsia  are  two 
widely  separated  extremes  of  dorso-ventrally  repetitive  sameness; 
or  that  the  numerous  ambulacea  of  Solaster  and  the  five  of 
Asterias  represent  two  extremes  of  dorso-ventral  repetition, 
thrown  forward,  *  into  rank,'  to  the  same  line  with  the  mouth; 
whilst  the  retreating  rows  of  Echinus,  and  the  more  diflferentiated 
ones  of  Spatangus  and  Schizaster,  and  the  like,  present  the  idea 
in  a  less  disguised  form,  to  be  finally  exemplified,  in  its  fullest 
expression  and  clearness,  in  the  elongated  vermiform  Holo- 
thuria." 

The  views,  in  these  days,  of  the  most  eminent  naturalists,  coin- 
cides with  those  of  Clark,  that  radiation  is,  on  the  whole,  a  super- 
ficial feature,  not  always  constant  in.  Cuvier*s  Radiata,  though 
often  well  marked.  The  type  has  been  dismembered,  though 
the  radial  symmetry  usually  present  in  the  members  of  the  Coel- 
enterates  and  Echinoderms  is  paralleled  by  the  articulated  or 
segmented  disposition  of  parts  in  the  members  of  Cuvier's  Artic- 
ulata,  and  in  a  less  apparent  but  true  sense  in  the  Vertebrates. 

Complete  and  elaborate  as  it  is  so  far  as  it  extends,  this  beau- 
tiful memoir  was  evidently  designed  to  cover  at  least  fifteen  parts, 
as  reference  is  made  to  several  chapters  composing  Part  xv,  only 
two  parts  having  an  actual  existence.  A  broken  shaft  would 
represent  both  the  author's  life  and  this  posthumous  work,  each 
symmetrical  and  thoroughly  finished  to  the  point  where  they 
suddenly  broke  off. 

Rkcknt  Hooks  and  Pamphlets. — Appunti  Ittiologica  siille  collezioni  del  Museo 
Civico  (li  Genova.  Per  D,  Vincigucrra.  I.  Enumerazione  di  alcune  specie  di  pcsci 
raccoiti  in  Sumatra  dal  Dr.  O.  Beccari,  1879.  (Ext.  from  Ann.  del  Mus.  Civ.  di 
Slor.  Nat.  di  Oenov.,  Vol.  xiv,  10  Maggio,  9  Giugno,  1879.)  8vo,  pp.  14.  II.  In. 
lorno  ai  Macrurns  del  Golfo  di  Genova.  (Tav.  11.)  (Ext.  from  ihe  same  journal, 
Vol.  XIV,  Agosio,  1879.)     ^vo,  })p.  19.     From  the  author. 
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GENERAL  NOTES. 

BOTANY. 

Sir  John  Lubbock  on  Seeds. — At  the  last  meeting  of  the 
British  Association  Sir  John  Lubbock  read  an  interesting  paper 
on  seeds.  He  commenced  by  calling  attention  to  the  difference 
presented  by  seeds,  some  being  large,  some  small,  some  covered 
with  hooks,  some  provided  with  hairs,  some  smooth,  some  sticky, 
&c.  He  gave  the  reasons  of  these  peculiarities,  and  then  spoke  of 
the  modes  of  dispersion,  by  means  of  which  seeds  secured  a  sort 
of  natural  rotation  of  crops,  and  in  other  cases  were  enabled  to 
rectify  their  frontiers.  Some  plants  actually  threw  their  seeds, 
some  were  transported  by  the  wind,  and  many  were  provided 
with  a  wing  which  caught  the  wind.  Dispersion  was  also  effected 
by  the  agency  of  animals.  This  means  was  divided  into  two 
classes,  where  seeds  adhered  to  animals  by  hooks,  and  where  the 
.same  purpose  was  effected  by  sticky  glands.  The  next  point 
touched  upon  was,  that  seeds  found  themselves  in  spots  suitable  for 
growth.  Most  seeds  germinated  on  the  ground,  but  there  were 
instances,  as  the  mistletoe,  where  they  were  parasitic  on  trees. 
Such  seeds  were  imbedded  in  a  viscid  substance,  so  that  if  dropped 
by  a  bird  on  a  bough  they  adhered  to  it.     In  some  cases  plants 
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buried  their  own  seeds,  and  in  other  instances  the  seeds  buried 
themselves,  the  means  by  which  these  processes  were  efTected 
beinj^  fully  explained  by  Sir  John,  who,  in  conclusion,  called 
attention  to  mimickin^^  seeds,  such  as  the  Scorpiurus,  the  pods  of 
which  did  not  open,  but  lookcil  so  exactly  like  worms  that  birds 
were  induced  to  peck  at  them  and  thus  free  the  seeds.  That  this 
was  the  purpose  of  the  resemblance  he  would  not  assert,  but  he 
threw  it  out  as  a  matter  for  consideration. 

The  Fruit  of  Shepherdia  canadensis. — In  the  same  locality 
as  Prunus  pumila  (p.  649)  is  found  Shepherdia  Canadensis  Nutt., 
whose  fruit  differs  from  the  description  commonly  given.  Gray*s 
Manual  states  that  it  is  "yellowish-red,  insipid;"  Wood's  Class 
Book.  "Berries  oval,  scaly,  sweetish  to  the  taste;"  Nuttall,  who 
orii;inally  described  it,  "  Berries  squamose,  sweetish  but  scarcely 
edible."  The  berries  are  pleasantly  acid,  followed,  however,  by  a 
slightly  bitter  taste  if  the  skin  be  retained  in  the  mouth.  The 
color  is  scarlet,  in  this  respect,  as  well  as  in  the  globular  form  and 
the  size,  closely  resembling  the  common  red  currant.  A  dish  of 
them  would  at  first  sight  be  taken  for  currants  by  almost  any 
one.  The  bushes  bore  abundance  of  fruit  this  ye«ir,  which  is 
rather  uncommon,  and  except  in  leaves,  strikingly  simulated 
well-loaded  currant  bushes.  Bringing  some  home  in  fruit,  and 
showing  them  to  some  children  before  allowing  them  to  be  tasted, 
they  were  at  once  said  to  be  currants,  and  were  eaten  with  a  rel- 
ish, showing  that  the  children  do  not  agree  with  the  botanists,  if 
these  are  typical  berries.  They  are  sparsely  covered  with  scales 
in  the  form  of  the  brown  radiating  hairs  so  abundant  on  the 
under  side  of  the  leaf,  that  form  such  pretty  objects  under  the  mi- 
cr<')scope.^  The  description  of  the  fruit  of  the  buffldo  berry  of 
Upper  Missouri  \S.  arf^cntea  Nutt).  "edible,  acid,  scarlet,"  really 
answers  more  correctly  for  this.  The  plant  does  not  seem  to 
vary  otherwise  from  the  ordinary  description. — /:   J,  Hill. 

PoTAMrnjEToN  NiAC.ARENSis  TucKERMAN. — The  Only  locality  for 
this  plant  given  in  (jray's  Manual  is  "  Rapids  above  Niagara 
Falls,"  I  do  not  find  it  mentioned  in  other  books.  It  occurs 
abundantly  at  South  Chicago   in  the  Calumet  river,  and   in  the 

f>ools  and  ditches  that  dram  into  it  from  Fnglewood  eastward, 
t  is  usually  in  rather  shallow  water,  often  forming  dense  masses 
filling  the  water  to  the  depth  of  several  inches,  and  fruiting  freely. 
In  a  ni>te  from  Dr.  Gray  it  is  said  to  occur  in  other  parts  of 
Illinois.  The  plant  seems  a  little  more  slender  than  that  described 
in  the  Manual,  with  narr(nv  leaves.  But  the  "  short,  club-shaped, 
compressed  pjduncler>,"  the  "  c.ipitate  8-12  flowered  spikes." 
though  h  irdly  "/tiV,"  and  the  "  roundish,  compressed  fruit,  with 
a  winged  and  toothed  keel  and  angLd  fice,"  and  the  "  convolute, 
uncinate  seed,"  define  it  clearly.  It  comes  into  fruit  by  the  mid- 
dle of  June  and  continues  throughout  the  summer. — /:.  J.  IIill. 
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The  Houstonia  rotundifolia  producing  double  Flowers.— 
Though  Chapman  limits  the  Houstonia  rotundijoiia  Michx.,  to 
*•  sandy  soil  near  the  coast/'  I  found  it  quite  common  in  the  cen- 
tral or  lake  region  of  Florida.  At  Santa  Fe  lake,  Fla.,  on  Janu- 
ary 14,  1878,  1  met  an  instance  of  this  plant  producing  double 
flowers.  Each  beautiful  little  snow-white  blossom  was  so  crowded 
with  petals  as  to  form  a  perfect  tiny  rosette  ;  the  other  parts  varied 
in  there  being  three  pistils  having  exserted  styles,  while  there 
were  five  included  stamens.  Several  of  the  inner  petals  also  were 
tipped  with  anthers,  resembling  the  same  feature  in  the  water-lily. 
The  plant  grew  under  an  old  fence,  the  rails  of  which  were  par- 
tially decayed ;  but  there  were  otherwise  no  artificial  surround- 
ings to  which  the  peculiarity  might  be  ascribed.  The  dimorphous 
character  of  the  flowers  in  the  genus  Houstonia  is  worth  recalling 
in  this  connection,  and  it  is  further  noteworthy  that  the  species 
under  consideration  bears  apetalous  fruiting  flowers  throughout 
the  year. — Henry  Gilhnan,  Detroit,  Michigan. 

A  Suggestion. — To  mark  the  relative  frequency  of  species  in 
a  local  flora  the  botanists  always  use  the  terms,  common,  abundant, 
frequent,  scarce,  rare,  very  rare,  etc.  This  is  not  sufficient  when 
we  intend  to  give  a  characteristic  view  of  the  vegetation  of  a 
certain  district.  As  it  is  impo.ssible  to  count  the  singie  indi- 
viduals of  each  species,  we  should  try  to  find  out  approximate 
proportions  of  the  species  to  the  whole  mass  of  vegetation  after 
the  method  which  was  first  (in  1848)  proposed  by  Prof.  Schnitz- 
lein  in  his  valuable  book  on  the  vegetation  of  the  Jura  and  Keuper 
formation.  Suppose  a  distance  of  one  hundred  square  miles 
divided  into  ten  equal  parts  of  ten  square  miles  each.  We  would 
mark  a  species  which  occurs  in  each  of  those  part^  with  the 
Roman  figure  x,  when  only  in  five  with  v,  when  only  in  one  with 
I,  etc.  This  would  show  the  distribution  of  a  plant  over  the 
whole  area  in  question.  Of  course  when  a  plant  grows  only  in 
swamps,  or  on  prairies,  or  in  woods,  these  figures  would  indicate 
only  the  occurrence  in  so  many  parts  of  swamp  land,  prairie 
land,  or  wood  land,  and  it  would  be  necessary  that  the  flora  be 
accompanied  by  an  accurate  topographical  map  on  which  were 
marked  the  limits  of  wood  land,  swamp  land,  prairie  land,  culti- 
vated land,  etc.,  or  else  the  proportion  of  these  different  soils  to 
the  whole  area  should  be  indicated.  The  relative  number  of 
each  species  in  each  locality  could  be  marked  by  an  Arabic  fig- 
ure from  I  to  10.  So  i.  1  would  mean  only  a  single  specimen 
found  on  a  single  locality,  l  2  a  few  specimens,  L  3  a  limited 
number,  and  so  on  to  10,  which  would  mean  an  ianmcnse 
number. 

A  plant  marked  i.  1,  especially  when  inconspicuous,  would  be 
no  indication  of  the  character  of  the  landscape  and  another 
marked  11.  2  neither,  when  tho.se  marked  with  x.  10,  x.  9,  ix.  10, 
IX.  9,  etc.,  would  be  of  a  decided  influence,  giving   the  view  a 
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prominent  stamp.  Small  inconspicuous  plants,  for  instance. 
lilcocharis  avicuiaris^  act  upon  the  sight  only  in  large  masses  (be 
it  by  millions),  when  a  much  smaller  number  (thousands)  of 
woody  species,  for  instance  Qucrcus  alba  or  Corylus  amcruana, 
may  have  the  same  effect.  Both  the  former  and  the  latter  we 
would  mark  bv  10,  as  we  do  not  count  the  exact  number  of  indi- 
viduals  but  the  manner  in  which  they  strike  the  sight.  For  the 
intention  of  this  method  is  not  only  to  give  the  relative  frequency 
of  each  species,  but  at  the  same  time  to  show  what  part  the  spe- 
cies does  play  in  the  whole  vegetation  of  a  certain  district  as  pre- 
senting itself  to  our  view. 

Besides  these  designations  the  geological  character  of  a  locality 
could  be  marked  by  the  letters  A,  B,  C,  etc. 

This  simple  method,  which  requires  not  much  space  in  a  book, 
would  be  a  valuable  improvement  in  our  floral  catalogues. — 
Fnui.  BrendeL 

Botanical  Notes. — There  has  lately  been  on  exhibition  in  the 
window  of  the  office  of  the  Providence  jfournal,  a  magnificent 
fasciated  specimen  of  the  golden-banded  lily  of  cultivation,  bear- 
ing one  hundred  and  thirty-seven  blossoms.  The  stem  is  flat- 
tened in  the  usual  way  when  this  teratological  phenomenon  is 
seen. The  attention  of  botanists  is  called  to  an  important  con- 
tribution to  American  botany  by  Mr.  Sereno  Watson.  It  is  pub- 
lished by  the  American  Academy  of  Arts  and  Sciences,  and  is 
entitled  a  Revision  of  the  North  American  Liliace^e.  It  evinces 
the  usual  painstaking  care  and  discrimination  of  its  author,  and 
will  be  welcome  to  the  many  students  who  have  wandered  through 
the  chaos  hitherto  existing  in  this  family.  Many  radical  changes 
are  made,  but  none,  we  believe,  which  will  not  be  found  for  the 
better;  certainly  none  for  which  good  reasons  could  not  be 
given.  To  instance  two  of  these,  the  genus  Uvularia  retains  the 
species  perfoliata  and  j^randijlora,  while  sessdifolia  and  pnhemla 
are  brought  under  a  genus  Oakesia.  The  genus  MUla  mostly 
disappears  in  Broduea.  A  second  portion  of  the  same  pamphlet 
describes  a  number  of  new  sjjecies  of  various  orders,  the  whole 
followed  by  a  carefully  prepared  index. —  W.  IV,  Bai/ej\  Provi- 
dence, R.  I. 

The  Sea-weeds  ok  Salt  Lake. — The  attention  of  the  visitor 
to  the  shores  of  the  Great  Salt  Lake,  Utah,  is  sometimes  attracted 
by  the  small  masses  of  Alg;e  which  are  seen  to  be  suspended  in  the 
brine,  and  to  be  cast  ashore  in  little  windrows  on  the  sandy 
shores.  Four  years  ago,  while  connected  with  Hayden's  U.  S. 
Geological  Survey  of  the  Territories,  1  made  an  investigation  of 
the  life  of  the  (ireat  Salt  I^ike.  especially  of  Artemia  fertUis  and 
Rpliydra  s^racilis,  and  took  pains  to  collect  in  alcohol,  and  also 
dry,  specimens  of  these  AlgiL*.  as  they  had  been  unnoticed  by 
botanists  and  collectors  so  far  as  I  am  aware.    It  is  probable  that 
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these  Al^;i:  arc  almto^c  the  onlv  i•:.^Ir:e  of  5>>»i   5-r  rre  :? 

shnmo.  ii  thev  are   d:r^:.Teti  thr-^Ti^h  rut   iBxr±r  ::i  sear-r  ^r 


abuH'iance  wrrh  the  Cni-"rC3Ccaa5  the?i:?eiv^<.  mc  in  .i*: 
could  3ee.  2^0Tr  attacheti  ^3  arr#'  oc^eiiZi  m  tfae  lajci  :ir  :a  tie 
Aire  The  most  commoa  fc>mi  Ls  a  rr>a2Xjded  303^  "»hi£ft  ^ir** 
suaoended  :n  the  water. 

Soccimeta  of  the  Alzat  collected  wer^  sest  to  Pmf  W  'jl  Far- 
Low.  of  Har*ard  Unrv-rrsrtj-.  fr-jtr  -whoa:  the  fcCowrix^  pc^'ntmarr 
report  ha.^  bcetJ  received  ; 

"  The  Al^ae  whf.ih  vo*-  collect^  in  Salt  Lake  3r^  Tfrv  intir- 
cstfn^  and.  a*  £ir  aa  I  kno-ar.  are  the  first  whfch  hsrsr^  ever  beea 
collected  :n  that  ]'j>z2u.Ty.  Mr.  Sereno  \Vat5oa,  tae  •^-^irt'^i.shei 
botanr-'t  of  the  K:ng  5ani'e>-.  teiU  me  that  he  C!«a3ifned  a  p-xt-^a 
of  5alt  Lake  for  Al^ae  but  wrtho'jz  soccers,  and  thinks  rt  p^jbab'jt 
that  ver>-  few  plants  mill  be  io^iMd  in  the  lake.  The  ^pecnnta* 
you  sent  compn.^  two  small  package:*  of  drz^  materia!  asc  a. 
Mnall  bottle  of  alcoholic  3orcjn,eti-».  The  alc.>hi>t:c  asarenal  i* 
scarcely  determinabie.  as  the  specific  characters  of  Al^ae,  s.s^  a< 
would  be  expected  to  occur  in  Salt  Lake,  arc  geflcrally  jx  by 
immersioa  in  alcohoL  The  dried  material  I  have  5*cfcaked  out 
and  cxamiced- 

*•  It  consists  Largely  of  grains  of  sand  and  remains  <A  small  zm- 
tttsds,  mixed  with  which  arc  three  species  of  Algae.  Tl»e  tnofst  abas- 
dant  Al^  is  one  which  fbrms  irregular  gelatiaocis  masses  soczit- 
times  attaining  a  diameter  of  half  an  inch.  The  cocor.  apparently 
much  £adcd  in  drying,  is  brownish  with  a  tinge  of  biuish-green.' 
It  seems  to  me  to  be  a  species  of  Poijcisiis,  and  I  am  unable  to 
rcier  it  to  am'  of  the  described  species  and  have  called  it  pro- 
visionally Potycjstis  fkukaniu.  Its  disdngaishing  characters  arc 
the  oblong  shape  oi  its  ceils,  which  are  smaller  than  in  any  of  tHe 
marine  species  fA  the  genus  which  I  have  examined,  and  the 
firmness  and  lobuiated  form  of  the  gelatinous  substance  in  wfaicb 
they  are  imbedded.  Besides  the  PoIyc>'stis  \s  a  species  of  Llva, 
using  the  word  in  the  extended  sense  adopted  by  Le  Jolis.  which 
is  in  fragments,  so  that  one  can  form  no  %'cry  accurate  idea  of  ^ 
habit.  The  microscopic  characters,  however,  show  that  it  is. 
with  scarcely  any  doubt,  Ulva  inarginaia  Ag.,  found  00  the  coast 
of  Europe.  The  specimens  from  Salt  Lake  agree  kkjw  well  with 
specimens  from  the  French  coast,  which  arc  considered  by  Lc 
Jolis  to  be  the  spec.es  described  by  Agardh.  The  third  Alga 
from  Salt  Lake  is  much  less  abundant  than  the  others  in  tiie 
packages  sent,  and  is  also  in  poor  condition  for  comparison  with 
herbarium  specimens.  It  is  a  species  of  Rhizo<^onium.  and  it 
comes  very  near  to  R.  salinum  Ktz.  yK,  rifariam  Harv.),  a  com- 
mon marine  species  of  this  country-  and  also  found  in  Europe 
near  salt  springs.     The  Salt   Lake  plant  has  smaller  cells  and 

^  kochianum^  a  species  also  marine  and   found  ia 

»  aa  olive  grees. —  ASP. 
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"  You  will  sec  then  that  two  of  the  three  species  arc  recogniza- 
ble as  marine  forms,  while  the  third,  in  my  opinion  now,  is  at 
least  not  to  be  referred  to  a  known  marine  form.  As  a  rule,  the 
Alga:  found  in  saline  regions  belong  to  species  found  in  brackish 
waters  on  the  coast.  One  might  expect  to  find  a  large  variety  of 
Ulvea;  and  Conferveae  in  Salt  I^ke,  and  it  would  be  of  interest  to 
see  how  closely  these  inland  forms  approximate  to  the  littoral 
forms  of  the  eastern  and  western  coasts." — A,  S,  Packard,  Jr, 

Botanical  Nkws — The  Botanical  Gazette  for  September  prints 
an  article  by  Prof  J.  T.  Rothrock  on  the  staining  and  double 

staining  of  vegetable  tissue. Greinllea  for  September  contains 

an  account,  by  VV.  L.  Lindsay,  of  experiments  on   the  colorific 

properties  of  lichens. In  Trimen's  Journal  of  Botany  for  Sef>- 

tember,  Mr.  S.  I^M.  Moore  discusses  in  an  interesting  way  the 
mimicry  of  seeds  and  fruits,  and  the  functions  of  seminal  append- 
ages, pointing  out  the  resemblance  of  certain  seeds  to  insects, 
spiders  and  shells.  He  concludes  that  "  the  insect-mimicing 
fruit  or  seed  may  escape  from  its  seminivorous  enemies  by  being 
passed  over  as  an  insect ;  moreover,  insectivorous  ones  seizing  it 
and  finding  out  their  mistake  would  be  almost  certain  to  fling  it 
some  distance  away,  by  which  means  the  species  would  stand  a 
better  chance  of  dispersion." 

ZOOLOGY.  > 

Successive  Appearance  of  Chirocephalus  and  Strepto- 
CEPHALUS  IN  THE  Sa.me  Pond. — The  pond  at  Woodbury,  N.  J., 
from  which  the  types  of  a  new  species  of  the  first-named  genus 
were  obtained,  and  which  I  called  C.  hohnanii,  has  recently  yielded 
specimens  of  a  large  s|>ecies  of  Streptocephalus,  which  I  have 
named  S,  sealii,  Mr.  W.  P.  Seal,  who  collected  for  me  specimens 
of  both  species,  tells  me  that  Chirocephalus  was  very  abundant, 
and  Streptocephalus,  though  numerous,  was  not  as  plentiful.  The 
consecutive  appearance  of  these  two  species,  the  first  in  spring 
and  the  latter  late  in  summer,  in  the  same  pond,  seems  to  me 
worthy  of  record.  The  pond  dries  up  during  dry  weather,  and 
is  not  more  than  fifty  feet  in  diameter.  Mr.  Seal,  whose  opinions 
I  have  learned  to  value  very  highly  in  reference  to  such  matters, 
suggests  that  it  is  not  improbable  that  wading  and  water  birds 
carry  the  eggs  of  these  branch ipods  and  other  water  organisms, 
from  place  to  place,  in  the  mud  or  other  material  adhering  to  the 
feet  and  body. — yohn  A,  Ryder. 

A  Third  Locality  for  Eurvpauropus. — On  the  20th  of  Sep- 
tember last,  I  found  specimens  of  the  above-mentioned  genus 
under  sticks  and  leaves,  in  considerable  abundance,  at  a  place  on 
the  west  side  of  the   Schuylkill   river,  about  a  mile  north  of  the 

•The  Mcpnrtmenis  of  Ornilhul  >;;y  and  Mammalo}^  arc  conducted  by  Dr.  ELLIOTT 
Cuts.  I'.  S.  A. 
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most  nsrthern  locality  first  discovered.  Neither  larvae  noradulu 
differed  in  any  way  from  those  Tound  earlier  in  the  year. — y^kn 
A.  Ryder. 

A  Probable  New  Species  of  Phytoffus  or  Gall-mite. — Prot 
Wm.  Bartieck  recently  handed  nie  a  slide  containing  specimens 
of  a  very  small  mite  found  by  him  on  the  leaves  of  a  maple. 
Upon  examining  the  slide  carefully  with  a  power  of  550  diameters, 
1  was  enabled  to  make  a  pretty  fair  camera  sketch,  which  I  havt 
compared  with  all  of  the  figures  of  the  other  species  to  which  I 
had  access,  and  I  am  led  to  infer  therefrom  that  it  is  a  new  ^- 
cies,  but  shall  not  name  it  on  account  of  the  fact  that  thoix 
hitherto  known  and  described,  have,  for  the 
most  part,  been  very  poorly  characterized 
The  accompanying  figure  of  this  creature 
will  give  a  good  idea  of  its  appearance.  It 
measures  not  quite  the  j\g  of  an  inch  in 
length,  and  is  almost  perfectly  transparent 
It  is  found  in  vast  numbers  on  the  leaves 
of  the  maple,  under  a  forest  of  epidermal 
growths,  crowded  together  and  consisting 
of  minute  disks  supported  on  pedicels. 
These  growths  have  been  considered  fun- 
goid in  nature  under  the  name  of  "  Erine- 
jit/i,"  but  are,  in  reality,  hypertrophied 
hair'^,  and  it  is  now  well  known  that  they 
are  caused  by  very  minute  four-footed  mites 
belonging  to  a  very  singular  family  known 
since  the  time  of  Dujardin  as  Fhyloptidu. 
When  these  creatures  produce  galls  ihq' 
are  always  open,  the  opening  being  on  the 
under  side  or  edge  of  the  leaf,  and  are 
clothed  inside  with  hairs,  amongst  which 
the  mites  browse  heads  downward. 

Whilst  there  can  be  little  doubt  that  Phy- 
toptus  is  allied,  as  Murray  observes,  to  the 
eight-legged  itch-mites,  the  vermiform  abdo- 
men, which  is  almost  wholly  occupied  with 
the  reproductive  function,  according  to 
Landois  and  Briosi,  one  cannot  help  being 
struck  by  its  resemblance,  in  this  regard,  to  the  degraded  crus- 
tacean Penella,  parasitic  upon  the  marine  sun  and  parrot  fishes, 
and  which  also  has  an  elongated  vermiform,  annulate  abdomcD 
also  wholly  given  up  to  reproductive  purposes.  It  appears  to  me 
not  improbable  that  we  have,  in  these  two  cases,  an  instance  of 
the  hovioplasy  spoken  of  by  K.  Ray  Lanke.ster.  That  is,  thai 
creatures  widely  removed  from  each  other  in  the  system,  may 
become  similar  in  structure  through  the  prolonged  influence  of 
similar  conditioning  causes. 
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The  principal  characters  which  seem  to  distinguish  the  form 
here  fij»ured  from  others,  are  the  robust  basal  joints  of  the  legs 
and  the  long  tenant  hairs  of  what  are  probably  the  first  tarsal 
joints ;  though  I  am  not  sure  that  these  are  specific  characters, 
and  it  will  be  impossible  to  decide  until  the  group  has  been  spe- 
cially studied.  Meanwhile,  the  figure  of  the  above-described 
Phytoptus,  observed  by  me,  may  be  of  use  to  some  specialist 
interested  in  revising  the  group. — John  A,  Ryder, 

The  Knglisii  Sparrow  {Passer  domestieus), — Every  fact  touch- 
ing the  relations  of  the  English  sparrow  to  our  native  birds 
should  be  put  upon  record,  to  the  end  that  a  just  conclusion  may 
be  reached  in  regard  to  its  character.  During  the  present  month 
(June,  1879)  Hon.  Wm.  H.  Upson,  of  Akron,  called  my  attention 
to  the  fact  that  a  box  erected  for  birds  in  his  yard  had,  in  the 
spring,  been  occupied  by  the  sparrows ;  that  the  house-martins 
had  taken  forcible  possession,  driven  out  the  sparrows  and  were 
then  occupying  the  box,  which  the  sparrows  were  constantly 
endeavoring  to  regain.  Going  to  his  grounds  I  found  one  of  the 
martins  sitting  as  a  sentinel  at  the  door  of  the  bo.x,  and  in  a  few 
minutes  the  sparrow  appeared  with  materials  for  nest-building  in 
its  bill,  hanging  around  apparently  waiting  for  an  opportunity  to 
enter  the  box  ;  it  never  tried  to  enter  while  the  martin  was  sitting 
in  sight  at  the  door,  but  as  soon  as  the  passage  seemed  clear, 
made  the  attempt;  it  was  every  time  driven  away  by  the  martin. 
I  watched  the  controversy  for  an  hour,  during  which  many 
attempts  were  made  to  gain  possession.  The  sparrow  never 
called  for  re-inforcements,  but  twice  the  martin  gave  a  sharp  call 
which  brought  several  others  to  his  assistance.  It  was  very 
evident  that  the  martm  was  able  co  hold  the  fort. 

Mr.  Upson  ha«?  many  trees  and  much  thick  shrubbery  in  his 
yard,  and  although  his  grounds  are  in  the  city  of  Akron,  they 
are  filled  with  a  large  variety  of  our  native  birds,  and  he  reports 
that  they  are  all  fully  able  to  take  care  of  themselves  in  the  pres- 
ence of  the  sparrow,  but  suggests  that  in  large  numbers  the  s|)ar- 
rows  may  induce  a  bird  famine,  and  in  that  way  alone  tend  to 
diminish  the  number  of  our  native  birds. 

Prof.  Elizur  Wright,  of  Mass.,  was  the  guest  of  Mr.  Upson  at 
the  time  of  my  visit,  and  was  much  interested  in  the  controversy 
between  the  sparrow  and  the  martin.  He  stated  that  in  his 
grounds  at  Medford.  near  I^rston,  the  .^^{xirrows  from  the  city 
attempted  to  take  possession  of  bo.xcs  erected  for  the  blue  birds 
and  the  white-breasted  swallow,  but  were  driven  away  from  the 
boxes  and  ofiT  from  the  grounds  by  these  native  birds.  He 
reported  the  following  birds  as  frequenting  his  grounds  and  a 
clump  of  forest  adjacent  to  them,  blue  bird,  white-breasted  swal- 
low, scarlet  tanaj^cr,  wood  thrush,  summer  yellow  bird,  red 
start,  song  sparrow,  chipping  sparrow,  grass  finch,  cat  bird, 
brown  thru-»h,  gold  finch,  indigo  finch,  house  and  wood  pholK, 
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*, fli..  t.iin'.inc  B..*-Tr»:-i  :«-■:■  t  r^-iriri  Tiole.  white-cved  virco, 
....».>-...  \  I  :\  f'  r:r.L:«r-f  »:  -r  -rf.  cuckoo,  etc.  He  al*;o 
.-i.u.  •   A\A\  ir  IV-  p-::inrj-  1:1^  rtrz  sru.rre'.  -.5  a  great  plunderer  of 

luu  >  —  Til:  nujrrnv^  -  Mr.  Upson's  ^r:  jnds  have  finally 
i.,ui^:f*  v-.-'T'^r-.tTi  I)  -TH!!r  box.  Mr.  Up>r-r  informs  me  that 
i:-  ■-.-vr  mi_2  .  nrncr  arrack  upon  the  luknins,  but  watched 
cnr-.-'-c-jj-r  :or  many  weeks,  and  at  t:\t:rr  possible  oppor- 
zrzz'ic  TEst-ouiidLng  materials  into  it.  unt:*  the  patience  of 
Ti:  1117:113  'vaa  r.*x:iau!ited.  their  associates  were  cabled  together  in 
L-n:  iuannn.  inu  rim  box  abandoned. — A/.  C.  Riad,  hudson,  0, 

/  :rTvi.r:n^-ENKSi?  OF  English  Sparrows. — I  am  informed  bv 
!r  :nn  '1.  'shorten,  of  Cincinnati,  Ohio,  of  a  humming-bird 
n^viu'^t  'o  :11m  to  be  mounted,  which  had  been  killed  by  English 
•:^i-r.'Vi?.  A  friend  of  Mr.  Shorten  witnessed  the  attempts  of 
vz     c?rt;*   *u   liestroy  the   little    hummer,  but   unfortunately  did 

!v:    'Uccetid  in  rescuing   it  until  life  was  nearly  extinct. — Elliott 

.  .  vt  .\ .    /  ^ashington. 

J_uiuL5  Habit  of  the  English  Sparrow. — I  have  recently 
:'jLilcu  'vhat  seemed  to  me  a  curious  habit  of  our  English  spar- 
•  mv.  '.'n  several  occasions  whilst  walking  through  the  city.  I 
uve  -^een  them  take  potato  bugs  and  other  insects  when  on  the 
viUii,  after  the  fashion  of  swallows. 

I  have  also  repeatedly  noticed  these  sparrows  climbing  tree 
trunks  in  spirals  exactly  like  a  creeper,  stopping  at  intervals  to 
oick  up  insects  and  the  nests  of  our  common  yellow  caterpillar 
•Vom  the  interstices  of  the  bark.  Sometimes  the  bird  would  flut- 
ter to  the  ground  and  rca.scend,  sometimes  go  from  the  ground 
:o  the  lower  branches  and  then  try  another  tree. — y,  R.  Tay- 
:ar^  M.D, 

Swallows  Feeding  on  Bayberries. — During  a  visit  at  Beach 
Haven,  N.  J..  I  noticed,  September  10,  1878,  great  flocks  of 
swallows,  which  I  took  to  be  Cotyle  riparia, 

I  saw  them  alighting  by  millions  on  the  bare  sand  flats,  whole 
acres  being  covered  at  once;  some  coming,  others  going,  and 
all  as  they  sat,  facing  the  wind. 

The  ground  from  which  they  had  just  flown  was,  of  course, 
dotted  with  their  freshly  dropped  e.xcrcment,  and  I  was  astonished 
to  find  therein  the  hard  seeils  of  the  bayberry  {Myrica  cerijcra). 
I  at  first  refused  to  believe  the  obvious  inference,  supposing  it  to 
be  a  settled  fact  in  natural  history  that  swallows  were  wholly 
insectivorous.  But  from  further  observation  the  conclusion 
seemed  inevitable  that  they  had  fed  upon  the  baybcrries.  I 
learned,  moreover,  that  they  had  been  seen  to  alight  upon  the 
bushes,  which  were  afterwards  found  to  be  stripped  ;  and  the 
opinion  was  expressed  by  old  residents  of  the  place,  that  the 
*  were  attracted  there  by  the  berries.     I  was  anxious  to 
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^  pursue  the  subject  further  but  was  oblijjcd  to  leave  next  morning. 
Some  of  my  friends,  however,  endeavored  to  procure  me  speci- 
mens for  identification,  but  failed  to  find  them.  The  birds  were 
probably  on  the  eve  of  migration,  and  arranging  therefor.  Per- 
haps their  ordinary  pabulum  is  too  quickly  digested  to  support 
them  on  their  flight,  and  they  therefore  instinctively  lay  up  a 
store  of  more  durable  food. — James  Aliinso9t, 

Notes  ON  THE  Slave-making  Ant. —  For  the  past  three  years 
I  have  been  observing  a  large  colony  of  slave-making  ants  (/w- 
tfiica  sanguinea).  The  formicary  is  in  the  grove  which  surrounds 
the  house,  thus  affording  me  an  excellent  opportunity  to  see  the 
battles  and  raids  upon  other  species,  and  to  note  their  curious 
proceedings  in  many  other  respects. 

On  August  1st  and  2d  I  witnessed  the  grcate.st  battle  I  ever 
saw  between  the  slave-makers  (A.  sanguinea)  and  the  black  ants 
(F.  Jttsea).  The  distance  between  the  two  colonies  was  one 
hundred  and  twenty  feet.  The  immense  number  of  individuals 
composing  the  colony  of  slave- makers  may  be  partly  estimated 
by  .seeing  them  on  the  war  path,  which  was  about  one  foot  in 
width  and  one  hundred  and  twenty  feet  in  length — not  thinly 
scattered  but  a  vast  moving  phalanx. 

The  battle-field  was  about  twenty-five  or  thirty  feet  in  circum- 
ference. The  blacks  were  a  grand  army  that  would  not  flee,  and 
the  ground  was  soon  literally  covered  with  the  combatants. 

It  is  stated  in  the  August  number  of  the  American  Natural- 
ist, page  526.  that  by  means  of  the  microphone  Mr.  T.  S.  Tait 
has  been  able  to  hear  the  roar  of  a  black  ant  when  attacked  by 
its  companion.  When  the  ants  were  first  attacked  in  this  great 
battle,  I  certainly  heard  a  roar  without  the  aid  of  a  microphone  I 
Was  it  the  bu.sy  tramping  feet  that  1  heard  ?  The  roar — I  do  not 
know  what  else  to  call  it — lasted  only  a  few  moments,  whereas 
the  baltle  lasted  four  or  five  hours  before  the  reds  gained  posses- 
sion of  the  vast  nurseries  of  the  blacks.  It  took  them  nearly  two 
days  (they  cease  work  at  night)  to  tran.sport  the  pupse  and  the 
mature  pri.soners  to  their  own  dominions. 

It  is  a  singular  fact,  that  in  all  the  battles  which  I  have  wit- 
nessed during  the  past  three  years  the  reds  have  never  been 
repulsed  by  the  blacks,  but  have  always  come  off*  victorious.  I 
think  the  main  reason  why  the  blacks  are  so  easily  slaugh- 
tered is  the  fact  that  they  never  let  go  their  hold  on  their  adver- 
sary. A  black  ant  will  fa.sten  its  mandibles  upon  a  leg  of  the  red 
warrior,  another  red  cuts  the  head  off",  and  it  is  not  uncommon  to 
see  as  many  as  three  black  heads  hanging  to  the  legs  of  one  of 
the  reds,  while  the  headless  trunks  of  the  blacks  are  strewn 
thickly  over  the  ground.  Very  few  reds  are  killed  compared 
with  the  blacks. 

The  blacks  are  not  the  only  species  which  the  slave- makers 
attack.     The  brown   ant  {F,  schaii/ussii),  and  the  yellow  variety 
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U'  uh/9ftfuizit  var.  ajfuruana^,  both  fa!!  \-ictims  to  tfa^rr  hisar-a*t  • 
XA^YMA^y.  IjtT^f:  njmhiitr*  of  these  brown  and  j-ellj^w  ants  art 
f^ar^d  in  the  ^iav<i-mak;ng  colony,  and  they  make  excelLcrt 
nt>r</r^  for  their  ma-^ter*.  Thev  also  make  raids  i:t)oo  t^o  <pec« 
of  Aph/xnrf^a.U€r,  but  the??e  do  not  remain  long  m'lth  tbeir  captors 
BtJt  I  am  hap^  to  %tate  that  there  are  two  species  of  ants  in  th^ 
^rove  which  the  red  marauders  dare  not  attack — Cam/vmatki 
meUui  and  Polyer^yi  lucidui  the>'  ne^^er  attack,  howe\'er  sac-aii  \x 
weak  the  colony. — Mary  Treat. 

SoTfjr  o%  Pacific  Co vn*  Mammals. — The  curious  case  of  a 
breed  of  one-toed  hogs,  mentioned  by  Dr.  Coucs,  is  paralleled,  at 
lea.^t  in  an  individual  iastance,  bv  that  of  a  one- toed  deer,  the 
fofjr  feet  of  which  were  presented  recently  to  the  California 
Academy  of  Science.  Unfortunately  the  only  ^rts  sent  were  the 
metatarsals  and  toes,  so  that  it  would  be  difficult  to  be  certain  of 
the  species  further  than  that  it  wa*  a  Canacus.  The  deer  was 
killed  in  Mend^Kzino  count>%  CaL,  but  no  information  as  to  the 
existence  or  non-existence  of  others  resembling  it  has  yet  been 
obtained.  In  all  cases  the  third  toe  was  the  onlv  one  utilized  for 
progression,  but  the  extent  of  the  development  of  the  fourth  toe 
differed  in  the  resp)ective  feet 

Mr.  Chapman,  a  taxidermist  of  San  Francisco,  has  a  deer  hora 
which  is  eighteen  inches  long,  has  an  external  basal  prong  five 
and  a-half  inches  long  and  an  internal  posterior  prong  four  and 
a-half  inches  long,  branching  oflf  six  and  a-quarter  inches  from 
the  slightly  re-curved  tip  of  the  main  antler. 

In  the  collection  of  Sir.  Lorquin,  another  taxidermist  of  San 
PVancisco,  there  was,  not  long  since,  a  very  large  pair  of  horns  of 
Cerviis  canadensis,  full  grown  yet  with  the  velvet  still  perfect 
The  left  horn  measured  four  feet  eleven  inches  along  the  curve, 
the  ri^ht,  about  an  inch  less.  The  right  had  four  branches  near 
the  base,  and  divided  into  four  prongs  at  the  crown  ;  while  the 
left  had  but  three  basal  prongs  and  three  coronal  branches.  The 
distance  between  the  horns  at  their  greatest  outward  curvature 
was  three  feet  eight  inches,  and  the  tips  were  two  feet  six  inches 
apart.  Will  some  reader  of  the  Naturalist  kindly  inform  me 
whether  similar  differences  between  the  two  horns  of  this  sp)ecies 
are  the  rule  or  the  exception ;  and  also  whether  the  large  p>almated 
anterior  basal  prong  of  the  male  reindeer's  horn  usually  occurs 
on  one  horn  only  or  on  both  ? 

The  lynx  of  Alaska,  which  I  suppose  is  Lynx  canadensis, 
appears  to  attain  very  large  dimensions,  since  the  largest  among 
several  large  ones  in  the  possession  of  Mr.  Blunt  measured  four 
feet  one  inch  from  the  tip  of  the  nose  to  that  of  the  tail.  This 
gentleman  had  also  an  albino  gopher  of  a  dirty  white  tint.  By 
the  tcnn  "gopher"  I  do  not  mean  the  Spermophilus,  which  is 
often  miscalled  by  that  name,  but  the  true  gopher  {Thomomys 
bulb^"  ^r.  N.  Lockington, 
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Habits  of  Spermophiixs  richakpsoni. — I  hnvc  received  the 
following  interesting  communication,  which  gives  some  new  light 
upon    the   hibernation  of  this    species. — Eliiot  Cones,   Washiftg- 

ton,  I),  C, 

Fort  Ei.i  is.  Montana,  Sept  8ih,  1879. 
Dr.  Elliett  CoHfs,  U.  S,  Artny,  llasMtHi^tom,  J).  C. 

Sir  : — So  little  has  been  written  in  regard  to  the  so-called 
*' gopher*'  (Spermophiiiis  riihardsom),  at  least  that  I  have  seen, 
that  a  few  facts  which  have  come  under  my  own  observation 
may  be  welcome  to  you. 

I  have  always  supposed  that  the  gopher  hibernated,  but  during 
the  winter  of  1878-79,  while  stationed  at  Fort  Custer,  Montana. 
I  often  saw  them  in  December,  January  and  Februaiy,  playing 
about  on  the  snow,  which  had  been  trodden  down  for  a  few  feet 
around  the  entrance  of  the  burrows.  Small  zig-zag  p;iths  led 
from  hole  to  hole,  showing  that  their  sociability  was  continued 
during  the  winter.  Some  of  the  holes  noticed  had  no  foot-marks 
around  them,  being  clean,  circular  openings  in  the  snow,  as  if  the 
gophers  had  burrowed  up  to  the  surface  from  below,  and  then 
found  it  too  cold  to  come  out.  Those  observed  were  seen  when 
the  day  was  bright  and  warm,  usually  about  noon.  When  a  new 
snow  fell  and  covered  the  holes,  the  gophers  remained  inactive 
for  some  days,  at  legist  until  the  storm  was  over,  and  then  came 
out  to  sun  themselves.  From  some  of  the  holes  no  ggphcrs 
were  seen  during  the  winter,  while  from  others  they  were  noticed 
almost  ever>'  pleasant  day  during  that  season.  I  fiave  seen  no 
young  ones  except  in  June  and  early  in  July;  the  smallest  ever 
seen  were  noticed  about  the  middle  of  hist  June,  while  I  was 
walking  a  short  distance  from  this  post.  I  then  saw  them  only  a 
few  yards  off,  a  female  with  three  young,  gamboling  in  the  sun, 
very  much  like  young  kittens.  One  was  noticed  running  around 
after  its  own  tail,  as  I  have  seen  kittens  doing.  At  my  approach 
the  old  one  disap|)eared  in  the  burrow  with  the  usual  squetik  and 
suggestive  flirt  ol  the  tail ;  the  young  ones  stopped  their  play  and 
regarded  me  with  much  interest,  yet  manifested  n^  disposition  to 
escape.  My  setter  dog.  which  had  followed  me.  went  up  to  them 
and  took  one  in  her  mouth  and  brought  it  to  me  alive.  I  then, 
without  any  difficulty,  picked  up  the  others  and  held  them  in  my 
hands  for  some  little  time.  They  manifested  no  fear  at  all.  and 
seemed  perfectly  contented,  even  showing  no  desire  to  escape 
when  placed  on  the  ground  again.  I  had  to  put  them  in  the  bur- 
row before  they  would  disappear.  These  were  the  first  I  had 
ever  seen  which  showed  no  fear  of  man  or  dog.  From  their 
size,  not  longer  than  four  or  five  inches,  I  judged  them  to  be 
about  a  month  old. 

Regarding  the  distribution  of  the  gopher,  I  may  add  that  I 
h'Tve  seen  the  animal  in  Wyoming,  Utah,  Colorado  and  Montana, 
from  the  Platte  to  the  Marias  river.     V'er>'  Respectfully, 

S.  M.  SwiGERi,  \st  Lieut.  2d  Qxviilrv, 
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Oviparous  Snakes. — In  his  article  "  On  the  question  *  Do 
snakes  swallow  their  young  ?  '  "  (Proc.  Am.  Assoc.  Adv.  Sci.  for 
1873)  ^^'  Goode  states  that  certain  species  of  snakes,  with  which 
he  includes  Heterodon  platy rhinos  and  Tropidonotus  sipedou,  are 
ovo-viviparous. 

I  have  in  my  possession  two  eggs  of  H,  platyrhinos  from  a  set 
of  twenty-two  ploughed  out  of  the  sand  at  East  Hampton,  L.  I., 
on  the  loth  of  September,  1877. 

The  fact  that  these  eggs  had  been  buried  and  left  in  the  sand, 
and  that  of  the  two  in  my  possession  one  did  not  hatch  till  the 
fourth  day  after  its  discovery  (the  other  being  then  put  in  alcohol 
to  prevent  its  hatching)  shows  conclusively  that  this  species  is 
sometimes,  at  least,  oviparous. 

Can  it  be  true  of  this  species  and  of  T,  sipedon,  which  a  com- 
munication from  Prof  Cope  states  to  be  oviparous,  that  they  are 
oviparous  in  some  cases  and  ovo-viviparous  in  others,  as  is  sup- 
posed are  some  of  the  Eutaenias  ? — F,  IV.  Cragin. 

Stratagem  of  a  Wasp. — One  day  when  in  Southern  New 
Jersey,  wearied  with  the  heat,  I  was  resting  under  a  large  oak, 
when  my  attention  was  drawn  to  what  at  first  seemed  a 
strangely  variegated  insect  on  the  trunk  of  the  tree ;  closer 
examination  showed  the  apparently  single  insect  to  be  really  two 
insects,  one  a  wasp  the  other  a  roach.  My  approach  frightened 
the  wtisp  off,  but  the  roach  did  not  move,  at  least  very  far.  Wish- 
ing to  understand  why  the  wasp  had  been  so  near  the  roach,  I 
quietly  watched  till  the  wasp  returned.  It  had  no  sooner  alighted, 
than  going  to  the  roach  it  seized  it  by  the  base  of  one  of  its 
antennae  and  proceeded  to  back  up  the  tree,  dragging  the  roach 
after  it.  I  soon  perceived  that  the  probable  reason  the  roach  did 
not  escape  when  the  wasp  had  been  frightened  off  was.  that  it 
had  been  stung.  It  is  well  known  that  wasps  frequently  sting 
spiders  and  larvae  just  sufficiently  to  paralyze  them,  so  that  they 
may  not  decay  before  the  young,  for  whom  they  are  destined,  are 
in  condition* to  feed  upon  them.  But  it  .seems  in  the  instance 
above  cited,  a^  if  the  wasp  had  only  so  far  injured  the  roach  as 
to  render  it  incapable  of  escape,  but  not  incapable  of  walking. 
By  which  stratagem  it  was  thus  saved  the  labor  of  bodily  carry- 
ing its  victim  to  its  nest.  Where  its  nest  was,  and  whether  the 
roach  was  destined  to  be  food  for  the  young  to  be,  I  could  not 
ascertain,  for  unwittingly  I  frightened  the  wasp  off  again,  and  it 
did  not  return  while  I  remained  by  the  spot. — Henry  Turner. 

Beleostoma  piscivorous. — In  the  spring  of  1878,  at  Ithaca, 
N.  Y.,  I  had  confined,  in  a  jar  of  water  with  stickle-backs  (Gas- 
terosteus)  and  other  fishes,  a  large  specimen  of  a  water-bug 
(Beleostoma).  At  different  times  I  found  dead  fishes  in  the  jar, 
and  surmised,  from  the  appearance  of  a  wound  on  each  of  them, 
that  the  water-bug  had  been  the  cause  of  their  death.     This  sup- 
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position  was  afterwards  corroborated  by  seeing  a  fish  vainly 
struggling  to  free  itself  from  the  Belcosloma  that  had  pierced  it 
with  its  beak  and  was,  to  all  appe<irance,  pumping  out  its  blood. 
This  particular  specimen  of  Beleostoma  was  in  great  need  of 
nourishment,  for  it  provided  for  over  a  hundred  plump  little  red 
mites  that  were  attached  to  different  portions  of  its  body. — Henry 
Turner, 

Northern  Range  of  Cermatia  forceps. — Mr.  Samuel  Hen- 
shaw  writes  us  that  of  this  Myriof)od  the  museum  of  the  Boston 
Society  of  Natural  History  contains  six  specimens  taken  in 
Massachusetts,  and  that  he  knows  of  three  others  found  in  the 
same  State.  Mr.  F.  G.  Sanborn  tells  him  that  it  has  been  taken 
in  Milford,  N.  H.  Mr.  J.  H.  Kmerton  states  that  it  has  also  oc- 
curred in  Essex  County,  Mass. 

The  Brain  of  Inseci^. — An  interesting  paper,  by  E.  T.  New- 
ton, on  this  subject  appears  in  the  Quarterly  yournal  of  Micro- 
seopical  Science  for  July.  The  author  refers  to  the  complicated  inter- 
nal structure  of  the  brain  of  insects  as  first  pointed  out  by  Dujardin. 
Faive  has  shown  that  the  power  of  coordinating  the  movements 
of  the  body  is  lodged  in  the  infra-cc-iophagcal  ganglia  ;  this  being 
the  case,  Newton  thinks  that  both  the  upper  and  lower  pairs  of 
ganglia  ought  to  be  regarded  as  forming  [)arts  of  the  insect's 
brain.  Brandt,  in  a  paper  read  September  1st  before  the  French 
Academy,  states,  inter  alia,  that  it  is  untrue  that  all  insects  have 
a  subcesophageal  ganglion  separate  from  the  others  (Rliizotrogns^ 
Stylifps  2Lnd  Hydrometra  have  not).  The  circumvolutions  of  the 
brain  are  found  in  all  insects,  in  various  developments,and  the  devel- 
opment differs  in  individuals  of  the  same  sjK'cies.  In  general,  the 
development  of  the  hemispheres,  but  not  of  the  whole  brain,  is 
related  to  instincts  and  habits.  In  some  insects  having  two 
thoracic  ganglia,  the  first  is  simple,  the  second  compound,  in 
others  both  are  compound.  The  transformation  of  the  nervous 
system  takes  place  in  some  insects  by  reduction  of  the  number 
of  ganglia,  in  others  by  an  opposite  process. 

Agency  of  Infusoria  in  Fertilizing  Sea -weeds. — It  appears 
from  the  studies  of  Prof  Dodel-Port,  the  eminent  Zurich  botanist, 
says  Nature,  that  certain  infusoria  harbored  by  the  red  sea  weeds, 
return  the  favor  by  fertilizing  the  sea-weeds  on  which  they  live. 
Thus  the  currents  formed  in  the  water  by  the  bell-shaped  animal- 
cules (Vorticella)  situated  on  the  shrub- like  branches  of  a  Poly- 
siphonia,  bear  the  otherwise  immovable  spores  (anthcrozoids)  of 
this  Alga  to  the  female  plants,  which  are  thus  fertilized,  just  as 
pollen-collecting  insects  fertilize  willow  blossoms  or  other  flowers ; 
and  .IS  many  insects  feed  on  pollen,  so  the  animalcules  or  infu- 
sorians  feed  on  the  spores  of  the  sea-weeds. 

MiMiCKV  in  a  Snake. — In  1879,  while  out  with  the  Hayden 
Survey,  1  was  detained  about  a  week,  by  high  water,  on  the  south 
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bank  of  the  San  Juan  river,  near  the  line  between  New  Mexico 
and  Colorado.  While  out  one  day  with  my  guide,  we  came 
across  a  very  large  bull-snake  (Pityophis  sp.  ?).  The  reptile 
was  suspended  on  some  small  dead  oak  trees  about  two  feet  from 
the  ground.  These  little  trees  were  about  as  thick  through  as  the 
snake,  and  the  bark  was  ringed  and  spotted  much  as  he  appeared. 
We  went  close  to  the  snake,  but  he  did  not  stir,  remaining  appar- 
ently stiff  and  rigid  like  the  sticks  upon  which  he  lay.  We 
viewed  him  for  some  moments,  commenting  upon  his  singular 
position  and  appearance,  when  "  Frank  "  finally  shot  his  head  off. 
As  this  snake  closely  resembled,  in  size  and  color,  the  little  slen- 
der oaks  which  abound  in  that  region,  and  which  are  often  found 
bent  to  the  ground,  dead,  it  occured  tj  me  that  he  was  practicing 
deception,  either  to  enable  him  to  capture  a  bird  or  other  prey,  or 
to  conceal  himself  from  his  enemies. — Chas.  Aidric/i,  Webster  cit)\ 
Iowa. 

Vibrations  of  the  Tail  in  Snakes. — I  had  occasionally  seen 
this  manifestation    in   some  of  our  common,  harmless  snakes,  in 
years  past,  but  my  attention  was  specially  directed  to  it  last  year, 
while  making  collections  for  the  National  Museum  and  the  Zoo- 
logical Garden,  Philadelphia.     Among  my  captures    were  some 
large  specimens  of   a  species  of   wolf-snake    {Coluber   obsoletus 
confinis).     Whenever  these  reptiles  were  disturbed  or  anno3'ed, 
they  would  vibrate  their  tails  precisely  like  our  rattlesnakes,  and 
with  a  very  similar  sound,  snapping  at  any  movable  object  within 
reach.     They  had  a  general   resemblance  in  color  to  our  rattle- 
snakes, and  if  met   unawares   in   the  dry  grass,  one   might  well 
believe  on  the  instant  that  he  had  encountered  a  genuine  massa- 
sauga ! — Clias.  Aldrich,  Webster  city,  lozua. 

The  Habits  of  the  Orang. — In  an  interesting  paper  on  the 
orang,  read  by  Mr.  W.  F.  Hornaday  at  the  Saratoga  meeting  of 
the  American  Association  for  the  Advancement  of  Science,  he 
records  the  following  facts  and  impressions  from  personal  obser- 
vations in  Borneo : 

*•  Each  individual  of  the  Borncan  orangs  differs  from  his  fel- 
lows, and  has  as  many  facial  peculiarities  belonging  to  himself 
alone  as  can  be  found  in  the  individuals  of  any  unmixed  race  of 
human  beings.  According  to  my  experience,"  Mr.  Hornaday 
said,  •*  orangs  differ  from  each  other  fully  as  much  as  either 
Chinese  or  Japanese,  if  not  more.  The  faces  of  the  more  intelli- 
gent orangs  are  capable  of  a  great  variety  of  expression,  and  in 
some  the  exhibition  of  the  various  passions  which  are  popularly 
supposed  to  belong  to  human  beings  alone,  is  truly  remarkable. 
I  had  in  my  possession,  in  Borneo,  four  young  living/ orangs. 
Three  were  dull  and  intractable,  but  the  fourth  was  a  perpetual 
wonder  both  to  Kuropeans  and  the  natives  themselves.  For 
weeks   it   lived  in  the  same  room  with  me  so  that  I  watched  it 


1 879.]  Zoology:  7 1 3 

almost  constantly.  The  expression  of  its  face  was  highly  intelli- 
gent, while  the  intellectual  development  of  its  forehead  and  entire 
cranium  would  have  been  quite  alarming  to  any  enemy  of  the 
theory  of  evolution.  This  specimen  was  a  fine  healthy  male 
infant  about  seven  or  eight  months  old,  twenty-two  and  a-quarter 
inches  in  height,  thirty-seven  inches  in  extent  of  arms  and  fifteen 
and  a-half  pounds  in  weight.  He  exhibited  fully  as  much  intelli- 
gence as  any  child  under  two  years  of  age,  with  all  the  emotions 
of  affection,  dislike,  anger,  fear,  cunning,  playfulness  and  even 
ennui.  When  teased  beyond  endurance  he  would  first  whine  fit- 
fully, but  if  the  teasing  were  continued,  he  would  throw  himself 
upon  the  floor,  kicking  and  .screaming  and  catching  his  breath 
as  loudly  and  naturally  as  a  big  spoiled  child.  He  was  afraid  of 
strangers  as  a  rule,  but  decidedly  attached  to  my  Chinese  .servant 
and  myself.  When  alarmed  by  a  large  dog  or  other  animal,  he 
would  shuffle  up  to  me  and  climb  with  all  haste  into  my  arms. 
W'hen  a  cat  came  near  him  he  would  gr<ib  it  by  the  tail  with  the 
very  same  action  and  bright,  mischievous  expression  of  face  that 
we  have  all  seen  in  human  children. 

•*  Last  year  while  on  a  collecting  expedition  for  Prof  H.  A. 
Ward,  I  had  ample  opportunities  to  study  the  habits  of  the  orang 
outang  in  its  native  forests.  I  visited  Borneo  in  August,  1878. 
fcr  the  sole  purpose  of  obtaining  specimens  of  the  Bornean  Simia 
and  to  study  the  different  species.  I  visited  the  territory  of 
Sarawak  and  for  two  and  a-half  months  devoted  my  entire  time 
to  hunting  the  orang  along  the  River  Sadong  and  its  tributary, 
the  Simujan.  This  whole  region  is  one  vast  swamp,  covered 
everywhere  with  a  den.se  growth  of  lofty  virgin  forest.  During 
the  fruit  .season,  from  the  middle  of  January  to  May  I,  the  food 
of  the  orang  is  the  durlon,  mangosteen  and  rambuton.  During 
the  hot  months  of  May.  June  and  July  they  retire  far  into  the 
depths  of  the  forest,  and  are  exceedingly  difficult  to  find.  But 
during  the  season  of  the  heaviest  rains,  from  August  to  Novem- 
ber, when  the  forests  are  flooded,  the  orangs  are  found  in  the 
vicinity  of  the  rivers.  I  .soon  found  that  the  only  way  to  reach 
them  would  be  to  paddle  up  and  down  the  rivers  and  watch  for 
them  in  the  tree  top.s.  Near  the  source  of  the  Simujan  river,  and 
far  beyond  the  last  Dyak  village,  we  found  great  nurnhnrrs  of  old 
orang  nests  and  .some  which  were  quite  new.  The  nest  consists 
of  a  quantity  of  leafy  branches  broken  off"  and  piled  loosely  into 
the  fork  of  a  tree.  The  orang  usually  selects  a  sapling  and  builds 
his  nest  in  its  top,  even  though  his  weight  cau.ses  it  to  .sway 
alarmingly.  He  often  builds  his  nest  within  twenty-five  feet  of 
the  ground  and  seldom  higher  than  forty  feet.  Sometimes  it  is 
fully  three  feet  in  diameter,  but  usually  not  more  than  two.  and 
quite  flat  on  the  top.  There  is  no  weaving  together  of  branches. 
In  short  the  orang  builds  a  nest  precisely  as  a  man  would  build 
onj  for  himself  were  he  obliged  to  pass  a  night  m  a  tree  top  and 
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in  Thuringia,  October  24,  1808,  and  became  at  an  early  age  a 
student  of  natural  sciences,  giving  especial  attention  to  mineral- 
ogy. From  1827  to  1831  he  studied  at  the  Academy  of  Minii^ 
in  Freiburg,  where  he  was  appointed  professor  in  1842.  "The 
Dendroliths,"  his  first  work,  was  published  in  1832.  From  i8j2 
to  1832  he  was  engaged  with  Naumann  in  the  preparation  of  the 
"Geognostic  Chart  of  the  Kingdom  of  Saxony."  His  later 
works  have  been  of  much  value,  among  them  being  an  "  Intro- 
duction to  the  Study  of  Geognosy  and  Geology." 

GEOG-RAPHY  AND  TRAVELS. ' 

Asia.— -Col.  Prejevalsky,  after  being  detained  at  Zaisan  on  the 
Chinese  frontier  by  deep  snows,  left  there  on  the  21st  of  Mardi 
last,  and  passing  over  a  barren  desert  and  along  the  river  Uningg 
had  reached,  when  last  heard  from,  the  river  Buguluk  in  the 
Southern  Altai  mountains.  The  climate  is  characterized  by  frost 
at  night  and  heat  and  storm  during  the  day. 

The  expedition  of  the  Count  Szcchenyi  had,  according  to 
recent  dispatches,  reached  Suchau,  on  the  frontier  of  Kansu,  with- 
out impediment,  coming  by  way  of  Si-ngan  the  capital  of  Shen-si 
and  Lan-chow,  in  Kansu.  over  passes  9000  feet  high,  where  the 
temperature  fell  to  thirteen  degrees  below  zero  (P'ahr.).  Here, 
however,  they  were  refused  a  safe  conduct  to  the  lake  Lob-Nor, 
the  Viceroy  declaring  his  inability  to  protect  the  expeditioo. 
Count  Szechenyi  had,  therefore,  to  abandon  his  proposed  journey 
across  the  Kum-Tag  to  the  Lob-Nor.  He  hoped,  however,  to 
start  shortly  for  Lhassa  by  way  of  the  Koko-Nor. 

M.  Woeikof  has  sent  to  the  French  Geographical  Society  a 
memoir  on  the  Oxus  question.  After  having  studied  the  prob- 
lem on  the  spot,  the  Russian  geographer  feels  certain  that  the 
suppression  of  the  Caspian  mouth  was  produced  not  by  a  gradual 
elevation  of  the  country,  but  by  an  accumulation  of  deposits  ia 
the  bed  of  the  river  and  the  immense  drainage  produced  by  the 
development  of  irrigation  in  the  Khivan  oasis.  He  feels  certain 
that  the  restoration  of  the  former  state  of  things  would  be  a  very 
easy  work.  The  restoration  of  the  Caspian,  he  believes,  would 
reduce  the  area  of  the  Aral  to  one-third  of  its  present  extent,  nor 
would  the  change  be  altogether  detrimental  to  the  prosperity  of 
the  surrounding  countries.  When  the  countries  situated  betweea 
the  Caspian  and  Aral  basins  shall  have  become  civilized  and  have 
utilized  for  agricultural  purposes  the  waters  of  all  the  riven 
which  feed  the  interior  seas,  the  Aral  will  ex^  no  longer^ 
the  Caspian  will  be  reduced  to  two  lakes 
The  Volga  will  be  joined  to  the  Oxus 
by  the  eastern  side  of  the  Caspian* 
without  transhipment,  the  norihe 

In  the  discussion  that  follow 
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exists  to-day),  who  is  prejudiced  against  Darwinian  views,  go  to 
the  forests  of  Borneo.  Let  him  there  watch  from  day  to  day  this 
strangely  human  form  in  all  its  various  phases  of  existence.  Let 
him  sec  it  climb,  walk,  build  its  nest,  eat  and  drink,  and  fight  like 
human  *  roughs.'  Let  him  see  the  female  suckle  her  young  and 
carry  it  astride  her  hip  preciisely  as  do  the  Coolie  women  of  Hin- 
doostan.  Let  him  witness  their  human-like  emotions  of  affec- 
tion, satisfaction,  pain  and  childish  rage — let  him  see  all  this  and 
then  he  may  feel  how  much  more  patent  has  been  this  lesson 
than  all  he  has  read  in  pages  of  abstract  ratiocination." 

ZooLCKJiCAL  News.  —  In  his  presidential  address  before  the 
British  Association,  Prof.  Allman  tikes  the  ground  that  the  deep- 
sea  Bathyhius  may  be  an  organism,  as  he  thinks  it  not  easy  to 
believe  that  the  very  elaborate  investigations  of  Huxley  and 
ilaeckel  can  be  easily  set  aside.  Huxley,  at  the  close  of  the 
address,  stated  that  his  mind,  at  present,  was  in  a  state  of  suspense 
about  it.  though  within  a  short  time  he  had  disowned  it.  Haeckcl, 
himself,  has.  in  recent  papers,  urged  its  recognition  as  an  organ- 
ism, while  we  may  add  that  Dr.  Bcssels,  in  a  letter  to  us,  thinks 
that  under  the  circumstances  it  is  best  to  wait  for  more  light  as  to 
the  organic  nature  of  the  Protobathybius  which  he  examined  in 

the  high  Arctic  regions. The  pamphlet  of  Prof.  Moebius  has 

made  a  strong  impression  on   some  minds  previously  in  doubt. 

that  Plozoon  is  of  mineral  rather  than  organic  origin. In  the 

Proceedings  of  the  Natural  Science  Association  of  Christiania, 
Norvvay,  Prof.  G.  O.  Sars  gives  e.vccllent  drawings  of  three  whales, 
Balcenoptera  rostrata,  B.  mnsculus  and  B.  sibbaUiii,  One  can  form 
some   idea  how  these   whales    look   from    such    admirable   and 

evidently  life-like  sketches. The  Zoology'  of  the  Fiords  near 

Bergen.  Norway,  by  the  Rev.  A.  M.  Norman,  {journal  of  Con- 
choiogy,  11,  1879.  Kxtracted,  pp.  jj.)  This  paper  contains  a  list 
of  261  species  of  Moliusca  collected  at  Bergen,  Norway,  by  the 
author,  and  a  supplemental  list  of  ninety-two  more  which  have 
been  quoted  from  that  region.  No  newsp>ecies  are  described,  but 
the  notes  on  the  synonymy  of  the  species  and  their  geographical 
distribution  make  the  article  both  valuable  and  interesting. 

ANTHROPOLOOY. » 

Pkkhistoric  Imflemknts  of  the  Rivers  Coyote  and  Guada- 
LOUPE,  Santa  Clara  county,  Cal. —  Some  three  years  ago  my 
interest  was  awakened  concerning  prehistoric  implements  by 
finding  what  were,  without  doubt,  stone  and  flint  celts,  though 
of  rude  workmanship. 

Before  thiij  time  there  had  been  found  in  various  places  through- 
out the  valley,  while  plowing  fields  and  digging  away  river  banks 
in  bridge  building,  mortars   in   different  stages  of  preservation. 

*  Edited  by  Prof.  Oris  T.  MasoS,  Columbian  College,  Washington,  D.  C. 
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in  Thuringia,  October  24,  1808,  and  became  at  an  early  age  a 
student  of  natural  sciences,  giving  especial  attention  to  mineral- 
ogy. From  1827  to  1 831  he  studied  at  the  Academy  of  Mining 
in  Freiburg,  where  he  was  appointed  professor  in  1842.  "The 
Dendroliths,"  his  first  work,  was  published  in  1832.  From  1832 
to  1832  he  was  engaged  with  Naumann  in  the  preparation  of  the 
*' Geognostic  Chart  of  the  Kingdom  of  Saxony.**  His  later 
works  have  been  of  much  value,  among  them  being  an  **  Intro- 
duction to  the  Study  of  Geognosy  and  Geology." 

QEOQRAPHY  AND  TRAVELS. » 

Asia.— -Col.  Prejevalsky,  after  being  detained  at  Zaisan  on  the 
Chinese  frontier  by  deep  snows,  left  there  on  the  2ist  of  Mard 
last,  and  passing  over  a  barren  desert  and  along  the  river  Urungn 
had  reached,  when  last  heard  from,  the  river  Buguluk  in  the 
Southern  Altai  mountains.  The  climate  is  characterized  by  frost 
at  night  and  heat  and  storm  during  the  day. 

The  expedition  of  the  Count  Szcchenyi  had,  according  to 
recent  dispatches,  reached  Suchau,  on  the  frontier  of  Kansu,  with- 
out impediment,  coming  by  way  of  Si-ngan  the  capital  of  Shen-si 
and  Lan-chow,  in  Kansu.  over  passes  9000  feet  high,  where  the 
temperature  fell  to  thirteen  degrees  below  zero  (Fahr.).  Here, 
however,  they  were  refused  a  safe  conduct  to  the  lake  Lob-Nor, 
the  Viceroy  declaring  his  inability  to  protect  the  expedition. 
Count  Szechcnyi  had,  therefore,  to  abandon  his  proposed  journey 
across  the  Kum-Tag  to  the  Lob-Nor.  He  hoped,  however,  to 
start  shortly  for  Lhassa  by  way  of  the  Koko-Nor. 

M.  Woeikof  has  sent  to  the  French  Geographical  Societ}'a 
memoir  on  the  Oxus  question.  After  having  studied  the  prob- 
lem on  the  spot,  the  Russian  geographer  feels  certain  that  the 
suppression  of  the  Caspian  mouth  was  produced  not  by  a  gradual 
elevation  of  the  country,  but  by  an  accumulation  of  deposits  in 
the  bed  of  the  river  and  the  immense  drainage  produced  by  the 
development  of  irrigation  in  the  Khivan  oasis.  He  feels  certain 
that  the  restoration  of  the  former  state  of  things  would  be  a  very 
easy  work.  The  restoration  of  the  Caspian,  he  believes,  would 
reduce  the  area  of  the  Aral  to  one-third  of  its  present  extent,  nor 
would  the  change  be  altogether  detrimental  to  the  prosperity  of 
the  surrounding  countries.  When  the  countries  situated  between 
the  Caspian  and  Aral  basins  shall  have  become  civilized  and  have 
utilized  for  agricultural  purposes  the  waters  of  all  the  rivers 
which  feed  the  interior  seas,  the  Aral  will  exist  no  longer,  and 
the  Caspian  will  be  reduced  to  two  lakes  of  nearly  elliptical  forai 
The  Volga  will  be  joined  to  the  Oxus  by  a  straight  canal  passiif 
by  the  eastern  side  of  the  Caspian,  and  its  vessels  will  reac* 
without  transhipment,  the  northern  part  of  Afghanistan. 

In  the  discussion  that  followed  the  reading  of  this  p)aper 

*  Edited  by  Ellis  II.  Yarnall,  Philadelphia. 
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Uxmal.  A  long  sojourn  in  the  interior  of  the  peninsula  enabled 
him  to  study  the  inland  dialects.  The  words  taken  from  these 
form  an  imf>ortant  part  of  the  dictionary,  and  are  quite  new.  The 
coast  dialects,  mostly  of  the  northern  part  of  Yucatan,  form  the 
groundwork  of  the  compilation,  and  additions  were  made  to  it 
from  several  ancient  manuscript  lexicons.  The  illustrious  author 
had  just  terminated  the  letter  U  when,  in  1859,  death  put  an  end 
to  his  labors.  Subsequently,  in  1870,  Don  Carlos  Peon  prevailed 
uj)on  Dr.  C.  H.  Berendt  to  digest  from  the  materials  on  hand  the 
remaining  four  letters  of  the  alphabet.  The  work  is  a  good-sized 
quarto  of  437  pages,  with  two  prefaces,  and  bears  the  title, 
••  Diccionario  de  la  lengua  Maya,  por  D.  Juan  Pio  Perez  "  (Merida 
de  Yucatan,  1866- 1877).  Its  publication  was  superintended  by 
Kligio  Ancona,  a  friend  of  the  deceased  author,  and  Dr.  Fabian 
Carillo  Suaste  has  added  a  biographical  notice  of  Perez  in  twenty 
pages.  The  number  of  vocables  explained  amounts  to  22,000 ; 
their  meanings  are  given  in  concise  items,  worded  with  great  pre- 
cision. Syntactic  examples  are  not  often  added  as  illustrations 
of  words,  though  terms  of  arch;tological  import  are  provided 
with  longer  explanations.  Maya  possesses  considerable  facilities 
for  word  composition,  and  we  often  find  words  counting  from  five 
to  seven  syllables  ;  this  is  partly  due  to  the  circumstance  that  this 
idiom  is  simultaneously  a  prefi.x  and  a  suffix  language,  partly 
also  to  the  frequent  use  of  syllabic  reduplication. 

The  International  Anthropological  Kxhibition  at  Moscow, 
which  opened  there  on  the  15th  of  April  last,  is  reported  in  the 
papers  to  have  been  a  great  success.  It  took  place  in  an  immense 
building  which  is  used  in  winter  for  drilling  troops.  The 
cxpK>sition  was  divided  into  several  sections^  among  which  those 
of  archaeology,  craniology  and  ethnography  played  the  chief 
part.  There  was  also  a  department  in  which  was  shown,  partly 
by  pictures  and  partly  by  objects,  the  different  methods  of  rear- 
ing children,  swaddling,  cradling,  etc.  The  section  of  craniology 
embraced  from  \  200  to  1 500  crania  from  various  provinces,  among 
which  the  Russian  skulls  are  naturally  in  the  majority.  The 
archa:ological  was  also  especially  interesting.  The  exposition  was 
completed  by  a  congress,  held  from  the  i6th  to  the  25th  of  April, 
in  the  Polytechnic  ^Iuseuln.  the  meeting  place  of  the  Society  of 
the  Friends  of  the  Natural  Sciences.  A  second  session  took 
place  from  the  8th  to  the  17th  of  August,  at  which  delegates  from 
the  various  European  states  were  present. 

The  third  number  of  the  Rnnu  if  AnthropologU  for  the  current 
year  opens  with  a  paper  of  seventy  jxiges,  by  Dr.  Paul  Broca, 
entitled.  **  Cerebral  localization  ;  Researches  upon  the  olfactory 
centres."  The  sections  of  this  exhaustive  treatise  are  as  follows: 
I.  The  role  of  comparative  anatomy  in  the  study  of  cerebral 
localization.  2.  The  olfactory  apparatus  of  the  mammals.  3. 
The  olfactory  centres  among  anosmatics.     4.  Remarks  upon  the 
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in  Thuringia,  October  24,  1808,  and  became  at  an  early  age  \ 
student  of  natural  sciences,  giving  especial  attention  to  mineral- 
ogy. From  1827  to  1 831  he  studied  at  the  Academy  of  Mining 
in  Freiburg,  where  he  was  appointed  professor  in  1842.  "The 
Dendroliths/'  his  first  work,  was  published  in  1832.  From  1832 
to  1832  he  was  engaged  with  Naumann  in  the  preparation  of  the 
*'  Geognostic  Chart  of  the  Kingdom  of  Saxony."  His  later 
works  have  been  of  much  value,  among  them  being  an  **  Intro- 
duction  to  the  Study  of  Geognosy  and  Geology." 

QEOGRAPHY  AND  TRAVELS. ' 

Asia.— -Col.  Prejevalsky,  after  being  detained  at  Zaisan  on  the 
Chinese  frontier  by  deep  snows,  left  there  on  the  21st  of  March 
last,  and  passing  over  a  barren  desert  and  along  the  river  Urungn 
had  reached,  when  last  heard  from,  the  river  Buguluk  in  the 
Southern  Altai  mountains.  The  climate  is  characterized  by  frost 
at  night  and  heat  and  storm  during  the  day. 

The  expedition  of  the  Count  Szechenyi  had,  according  to 
recent  dispatches,  reached  Suchau,  on  the  frontier  of  Kansu.  with- 
out impediment,  coming  by  way  of  Si-ngan  the  capital  of  Shen-si 
and  Lan-chow,  in  Kansu.  over  passes  9000  feet  high,  where  the 
temperature  fell  to  thirteen  d(*grees  below  zero  (Fahr.).  Here, 
however,  they  were  refused  a  safe  conduct  to  the  lake  Lob-Nor, 
the  Viceroy  declaring  his  inability  to  protect  the  expedition. 
Count  Szechenyi  had,  therefore,  to  abandon  his  proposed  journey 
across  the  Kum-Tag  to  the  Lob-Nor.  He  hoped,  however,  to 
start  shortly  for  Lhassa  by  way  of  the  Koko-Nor. 

M.  Woeikof  has  sent  to  the  French  Geographical  Society- a 
memoir  on  the  Oxus  question.  After  having  studied  the  prob- 
lem on  the  spot,  the  Russian  geographer  feels  certain  that  the 
suppression  of  the  Caspian  mouth  was  produced  not  by  a  gradual 
elevation  of  the  country,  but  by  an  accumulation  of  deposit?  in 
the  bed  of  the  river  and  the  immense  drainage  produced  by  the 
development  of  irrigation  in  the  Khivan  oasis.  He  feels  certain 
that  the  restoration  of  the  former  state  of  things  would  be  a  very 
easy  work.  The  restoration  of  the  Caspian,  he  believes,  would 
reduce  the  area  of  the  Aral  to  one-third  of  its  present  extent,  nor 
would  the  change  be  altogether  detrimental  to  the  prosperity  of 
the  surrounding  countries.  When  the  countries  situated  between 
the  Caspian  and  Aral  basins  shall  have  become  civilized  and  have 
utilized  for  agricultural  purposes  the  waters  of  all  the  rivers 
which  feed  the  interior  seas,  the  Aral  will  exist  no  longer,  and 
the  Caspian  will  be  reduced  to  two  lakes  of  nearly  elliptical  fomL 
The  Volga  will  be  joined  to  the  Oxus  by  a  straight  canal  passing 
by  the  eastern  side  of  the  Caspian,  and  its  vessels  will  reacb 
without  transhipment,  the  northern  part  of  Afghanistan. 

In  the  discussion  that  followed  the  reading  of  this  paper 

*  Edited  by  Ellis  II.  Yarnall,  Philadelphia. 


/ 


'^•v 


1 879.]  Geology  and  Palieontology,  7 1 9 

It  is  impossible  to  give  any  conception  of  the  vast  amount  of 
research  in  this  valuable  essay  in  a  short  review,  and,  therefore, 
our  readers  are  referred  to  the  paper  itself. 

In  the  same  number  of  the  Revue  will  be  found  a  report  upon 
the  Ethnographic  chart  of  France,  by  Dr.  Gustav  Lagneau,  and  a 
criticism  of  several  works  upon  circumcision  as  practiced  in 
various  parts  of  the  world,  by  M.  Zaborowski. 

GBOLOQY  AND  PAUBONTOLOGT. 

Geological  Notes. — At  the  Saratoga  meeting  of  the  American 
Association  for  the  Advancement  of  Science  Prof  J.  P.  Lesley, 
State  Geologist  of  Pennsylvania,  read  a  very  long  paper  on  the 
progress  of  the  Second  Greological  Survey  of  Pennsylvania.  The 
very  valuable  results  accomplished  by  this  survey,  both  for  scien- 
tific and  economic  purposes,  were  fully  set  forth,  and  the  impor- 
tance of  completing  it  was  dwelt  upon. 

Prof  R.  P.  Whitfield  gave  notice  of  the  occurrence  of  rocks  in 
Central  Ohio,  representing  the  Marcellus  shales  of  New  York. 
A  brief  dissertation  on  the  geology  of  Port  Henry,  New  York, 
was  presented  by  Prof  T.  Sterry  Hunt,  of  Montreal. 

Prof  John  W.  Chickering.  Jr.,  gave  a  description  of  the  newly 
discovered  cave  at  Luray,  Page  county,  Va.,  which  he  said  sur- 
passed the  Mammoth  cave  in  beauty  and  in  the  size  of  some  of 
its  chambers,  and  was  inferior  only  in  total  extent. 

Miss  Emily  A.  Smith,  of  Peoria,  111.,  read  a  paper  on  the  great 
Oberstein  indu.stry,  showing  the  methods  of  cutting,  coloring  and 
polishing  agates  and  secondary  gems.  She  illustrated  her 
remarks  by  a  very  fine  collection  of  specimens,  which  were 
greatly  admired.  In  the  little  German  village  of  Oberstein  and 
its  vicinity  are  the  189  mills  which  cut  and  polish  the  countless 
agates  before  they  are  scattered  to  the  four  corners  of  the  earth. 
She  visited  the  locality  last  season.  Through  this  region  is  a 
ledge  of  trap  rock  or  mctaphyx,  which  was  formerly  quarried  for 
agates.  These  quarries  are  now  deserted,  and  all  the  agates 
worked  are  imported  yearly,  principally  from  Brazil,  and  sold  at 
public  auction,  the  owners  of  the  wheels  buying  each  the  amount 
he  can  work  up  during  the  year.  Many  of  these  mills  date  back 
to  the  middle  ages.  After  the  secret  of  coloring  was  discovered 
from  the  Romans,  it  was  found  that  the  Brazilian  agates  were 
much  more  porous,  and  consequently  more  readily  received  the 
coloring  matter.  The  coloring  is  principally  done  at  the  houses 
of  the  workmen. 

Prof.  Y,  \V.  Clarke  displayed  a  specimen  of  graphite  from  the 
Ducktown  copper  mine,  and  read  a  brief  paper  on  it  J.  W. 
Osborn,  of  Washington,  read  notes  on  a  peculiar  case  of  corro- 
sion of  tin;  and  Prof.  C.  H.  Hitchcock  gave  an  account  of  the 
Blue  Hill,  Maine,  copper  veins. Bernhard  Cotta,  the  geologi- 
cal writer,  whose  death  was  announced  in  September,  was  born 
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in  Thuringia,  October  24,  1808,  and  became  at  an  early  age  a 
student  of  natural  sciences,  giving  especial  attention  to  mineral- 
ogy. From  1827  to  1831  he  studied  at  the  Academy  of  Mining 
in  Freiburg,  where  he  was  appointed  professor  in  1842.  "The 
Dendroliths,"  his  first  work,  was  published  in  1832.  From  1832 
to  1832  he  was  engaged  with  Naumann  in  the  preparation  of  the 
*'  Geognostic  Chart  of  the  Kingdom  of  Saxony."  His  later 
works  have  been  of  much  value,  among  them  being  an  "  Intro- 
duction to  the  Study  of  Geognosy  and  Geology." 

QBOaRAPHY  AND  TRAVELS. ' 

Asia. — -Col.  Prejevalsky,  after  being  detained  at  Zaisan  on  the 
Chinese  frontier  by  deep  snows,  left  there  on  the  2 1st  of  March 
last,  and  passing  over  a  barren  desert  and  along  the  river  Urungu 
had  reached,  when  last  heard  from,  the  river  Buguluk  in  the 
Southern  Altai  mountains.  The  climate  is  characterized  by  frost 
at  night  and  heat  and  storm  during  the  day. 

The  expedition  of  the  Count  Szechenyi  had,  according  to 
recent  dispatches,  reached  Suchau,  on  the  frontier  of  Kansu,  with- 
out impediment,  coming  by  way  of  Si-ngan  the  capital  of  Shen-si 
and  Lan-chow,  in  Kansu.  over  passes  9000  feet  high,  where  the 
temperature  fell  to  thirteen  degrees  below  zero  (Fahr.).  Here, 
however,  they  were  refused  a  safe  conduct  to  the  lake  Lob-Nor, 
the  Viceroy  declaring  his  inability  to  protect  the  expedition. 
Count  Szechenyi  had,  therefore,  to  abandon  his  proposed  joume)- 
across  the  Kum-Tag  to  the  Lob-Nor.  He  hoped,  however,  to 
start  shortly  for  Lhassa  by  way  of  the  Koko-Nor. 

M.  Woeikof  has  sent  to  the  French  Geographical  Societ}'  a 
memoir  on  the  Oxus  question.  After  having  studied  the  prob- 
lem on  the  spot,  the  Russian  geographer  feels  certain  that  the 
suppression  of  the  Caspian  mouth  was  produced  not  by  a  gradual 
elevation  of  the  country,  but  by  an  accumulation  of  deposits  in 
the  bed  of  the  river  and  the  immense  drainage  produced  by  the 
development  of  irrigation  in  the  Khivan  oasis.  He  feels  certain 
that  the  restoration  of  the  former  state  of  things  would  be  a  very 
easy  work.  The  restoration  of  the  Caspian,  he  believes,  would 
reduce  the  area  of  the  Aral  to  one-third  of  its  present  extent,  nor 
would  the  change  be  altogether  detrimental  to  the  prosperity  of 
the  surrounding  countries.  When  the  countries  situated  between 
the  Caspian  and  Aral  basins  shall  have  become  civilized  and  have 
utilized  for  agricultural  purposes  the  waters  of  all  the  rivers 
which  feed  the  interior  seas,  the  Aral  will  exist  no  longer,  and 
the  Caspian  will  be  reduced  to  two  lakes  of  nearly  elliptical  form. 
The  Volga  will  be  joined  to  the  Oxus  by  a  straight  canal  passing 
by  the  eastern  side  of  the  Caspian,  and  its  vessels  will  reach, 
without  transhipment,  the  northern  part  of  Afghanistan. 

In  the  discussion  that  followed  the  reading  of  this  paper,  M. 

*  Edited  by  Elus  II.  Yarnall,  Philadelphia. 


1879]  Geography  and  Travels.  721 

D'Abaddie.  S[>eaking  of  the  determination  of  altitudes  by  the 
species  of  plants  growing  at  various  heights,  alluded  to  by  M. 
WoeikoflT.  said  that  during  his  travels  in  Abyssinia,  after  having 
made  known  to  several  botanists  the  fact  that  vegetation  was  dis- 
tributed with  great  regularity  on  the  mountains,  he  was  invited 
by  some  botanists  to  verify  the  height  of  a  mountain  that  he  had 
indicated  from  native  information  as  lower  than  a  neighboring 
peak.  The  trees  which  had  been  indicated  as  growing  on  the 
summits  of  the  two  mountains  showed  that  the  lower  one  ought 
to  have  been  the  higher.  The  two  mountains  were  surveyed 
hypsometrically,  and  the  results  showed  that  the  botanists  were 
right  and  the  natives  wrong. 

In  the  annual  address  on  the  progress  of  geography  at  the 
anniversary  meeting  of  the  Royal  Geographical  Society,  Mr.  C. 
K.  Markham  stated  that  "an  important  advance  towards  the  solu- 
tion of  one  of  the  chief  Asiatic  geographical  problems  has  been 
made  this  year,  namely,  the  discovery  of  another  section  of  the 
unexplored  course  of  the  Brahmapootra.  One  of  Col.  Walker's 
indefatigable  native  explorer's  has  traced  and  surveyed  the 
Sanpu,  the  great  river  of  Thibet,  for  two  hundred  miles  beyond 
Chetang,  the  most  eastern  point  to  which  it  had  hitherto  been 
followed.  Here  the  river  turned  southwards  into  the  hills  and 
between  this  point  and  that  reached  by  Capt.  Wilcox  on  the 
Dihong,  in  his  journey  from  the  Assam  plain,  in  1825,  there  is  a 
comparatively  short  gap.  Rut  in  that  interval  there  is  a  fall  of 
8000  feet  and  upwards,  so  that  the  complete  discovery  of  the  still 
unknown  portion  will  probably  disclose  a  scene  of  wonderful  sub- 
limity— one  of  the  last  and  perhaps  the  grandest  of  nature's 
secrets. 

Lieut.  Wheeler's  Survey  Work  i.v  Oregon,  1878. — Mr.  J. 
W.  Goad,  one  of  the  survey  party,  sends  the  following  account  of 
Lieut.  Wheeler's  operations  in  Oregon  during  the  past  year,  to 
the  Royal  Geographical  Society  : 

"  On  the  road  northwards  from  Reno,  in  Nevada,  along  the 
Californian  eastern  boundary.  Pyramid  lake,  which  receives 
the  Truckee  river  and  has  no  visible  outlet,  was  explored  ;  it  is 
forty  miles  long,  of  immense  depth,  and  conspicuous  for  its  white 
columnar  rocks,  and  is  probably  the  least  known  of  the  North 
American  lakes.  It  appears  an  open  question  whether  there  is  a 
subterranean  drainage  in  this  part  of  North-west  Nevada,  or 
whether  the  dry  climate  evaporates  the  surplus  water  in  the  val- 
leys. Crossing  the  volcanic  Warner  range,  the  oasis  of  Surprise 
valley,  a  fertile  space  of  fifty  miles  in  the  midst  of  an  arid  sdge- 
bush  country,  was  visited  and  its  thermal  springs  examined. 
Oregon  was  entered  near  Mount  Bidwell,  a  bluff  termin:xting  the 
Warner  range  to  the  north,  and  here  the  party  was  organized, 
one  of  its  objects  (approved  by  Gen.  Humphreys)  being  to  make 
a  complete  reconnaissance  of  the  Cascade  mountains  and  a  sur- 
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vey  of  the  area  between  them  and  the    119th   meridian.     After 
crossing  the  arid  and  volcanic  Oregon  desert  to  the  alkaline  lake 
Albert  (where  the  party  narrowly  escaped  Indian  attack)  a  pecu- 
liar difference  was  observed  between  the  valleys  of  the  Chewan- 
can  and  Summer  lakes,  the  latter  though  only  300  feet  lower,  and 
but  a  few  miles  distant,  having  a  considerably  higher  temperature. 
Its   waters    were   strongly    impregnated   with    borax,  etc.     The 
Klamath  lakes  were  also  visited  and  found  to  present  the  same 
typical  features  as  Pyramid   lake,  undoubtedly  belonging  to  the 
Great  Basin  plateau.     At   Klamath    Lieut.  Wheeler  divided  the 
party,  himself  exploring  the  Cascade  range  parallel  to  the  Pacific 
coast,  and   Lieut.  Symons,    Mr.  Goad  and  others  carrying  the 
triangulation   to  the  north.      Mount   Pitt,  4000  feet   above  the 
country  level  and  10,000  feet  above  the  sea,  was  scaled  with  great 
difficulty  on  account  of  lava,  fallen  timber  and  rock-slides  ;  the 
latter  are  accumulations  of  debris  held  in  position  by  some  slight 
and  unseen  projection,  and  only  requiring  the  weight  of  a  man  or 
removal  of  a  stone  to  set  them  in  motion. 

"  From  another  peak,  Crater  lake  came  in  sight — a  vast  body 
of  water  confined  in  vertical  cliffs  2000  feet  in  height ;  its  area  is 
about  fifty  miles  and  the  geological  evidence  indicated  compara- 
tively recent  volcanic  action.  Proceeding  northwards  many  huge 
piles  of  rock,  deep  snow  banks  and  innumerable  small  lakes  were 
found,  the  party,  on  one  occasion,  passing  through  a  frozen  snow 
tunnel  seventy  to  eighty  feet  thick.  This  work  on  the  mountain 
crest  was  at  last  stopped  by  the  dense  forests  and  tangled  under- 
growth, thousands  of  acres  of  which  are  often  set  on  fire  by  the 
Indians  when  driving  the  game,  the  efitire  consumption  of  oxy- 
gen in  the  woods  causing  the  flame  to  rise  and  form  a  sheet  miles 
in  length  and  from  one  hundred  to  five  hundred  feet  high. 

"  Leaving  the  mountains  for  the  Deschutes  valley,  it  was  found 
that  the  turbulent  river  of  that  name,  after  apparently  emptying 
itself  into  a  lake  with  no  outlet,  percolated  through  piled  up 
masses  of  lava  on  its  shores,  and  reappeared  ten  miles  further 
north.  It  can  never  be  navigable  on  account  of  its  numerous 
cascades  and  rapids.  Mount  Jefferson  was  visited  but  found 
impracticable  from  the  lateness  of  the  season.  On  the  road 
from  its  base  tp  Dalles,  on  the  Columbia  river,  the  warm 
springs,  much  visited  by  Indians,  were  examined — their  waters 
collect  in  basins  which  are  impregnated  with  a  green  mineral 
substance.  Interesting  data  concerning  Mount  Hood  (12,000 
feet)  were  obtained  from  Mr.  Walker,  of  the  Warm  Spring  agency, 
who  had  ascended  it.  Far  above  the  snow  line,  hot  steam  issues 
from  craters  on  its  side;  five  hundred  feet  from  the  top  is  a  large 
basin  with  the  main  crater  giving  out  sulphurous  steam.  Other 
craters  and  huge  glaciers  exist  also  on  its  south-east  side.  The 
White  river,  which  rises  in  Mount  Hood,  owes  its  name  to  a 
sediment  of  pulverized  pumice  which   is   washed   far  down  the 
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Columbia  river  in  quantities  sufficient  to  form  white  dunes  on  its 
shores  by  the  action  of  the  winds.  Its  falls  were  some  i8o  feet 
high. 

"  At  Dalles  a  base  line  was  measured  and  a  series  of  triangles 
carried  into  Washington  Territory.  In  summing  up  the  capabili- 
ties of  Oregon,  which,  west  of  the  Cascades,  are  well  known  to 
be  ver>'  great,  it  is  observed  that  although  to  the  east  of  that 
range  the  rain-fall  is  not  great,  the  land  is  very  fertile  in  the 
Deschutes  basin,  and  the  supply  of  water  for  irrigation  abundant." 

Arctic  Exploration. — In  1880  Lieut.  VVeyprecht  of  the  last 
Austro- Hungarian  Polar  Expedition,  intends  starting  for  Novaya 
Zemlya.  to  remain  at  least  one  year,  to  take  meteorological,  hydro- 
graphical  and  other  observations.  The  expenses  are  to  be  de- 
frayed by  Count  Wilczek,  who  may  himself  accompany  the 
lieutenant. 

On  June  3,  1879,  the  Dutch  North  Polar  Expedition  again 
.sailed  from  Amsterdam  on  board  the  schooner  IViilem  Banntz, 
They  will  first  visit  Barentz's  Ice-haven  and  erect  a  suitable  monu- 
ment to  his  memory.  A  voyage  into  the  Kara  sea  will  be 
attempted.  Meteorological,  zoological  and  oth'.T  observations  and 
deep-sea  soundings  will  be  made  as  on  her  previous  voyage  last 
season. 

Capt.  A.  H.  Markham  left  England  early  in  May  last  for 
Tromso,  whence  he  sailed  in  the  little  yacht  Ishfdrn  to  undertake 
an  examination  of  the  ice  between  Spilzbergen  and  Novaya  Zem- 
ly.i.  and  ascertain  the  practicability  of  reaching  the  west  side  of 
Franz  Josef  Land  and  advancing  further  north  along  its  coast. 

The  steamer  Jeannctte  sailed  from  San  Francisco  on  July  8th 
for  Rehring  strait.  This  vessel  was  formerly  H.  M.  S.  Pandora, 
and  under  Capt.  Allen  Young  made  two  voyages  to  the  Arctic 
regions.  She  is  420  tons  burden,  and  has  been  most  liberally 
equipped  and  supplied  for  her  present  voyage  by  her  owner,  Mr. 
James  Gordon  Bennett,  at  an  expense  of  $300,000.  By  an  act  of 
Congress  she  has  been  enrolled  as  a  vessel  of  the  U.  S.  Navy,  and 
the  officers  and  crew  are  subject,  therefore,  to  naval  discipline. 
They  are  thirty-two  in  number.  Lieut.  George  VV.  De  Long  is 
in  command ;  he  was,  in  1 873,  the  navigator  of  the  yuniata  that, 
with  the  Tigress,  went  in  search  of  the  Polaris,  Among  the  offi- 
cers are  a  meteorologist  and  a  naturalist.  The  crew  arc  picked 
men,  and  several  of  them  have  had  exp)erience  in  Arctic  naviga- 
tion. The  Jeannette  arrived  at  Ounalashka  in  the  Aleutian 
islands  on  August  2(\.  After  coaling  there,  she  would  proceed  to 
St.  Michael's,  Alaska,  where  dogs  and  sledges  were  to  be  shipped. 

The  Franklin  Search  party  landed  from  the  ship  Rothen  on  the 
north  shore  of  Hudsons  bay,  near  Depot  island,  on  August  9, 
1878.  During  the  following  months  careful  surveys  were  made  of 
the  adjacent  coast  from  Cape  Fullerton  to  Marble  i.sland,  and 
journeys  taken  into  the  interior.     On  April  i,  1879,  the  party 
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with  four  additional  Esquimaux  and  their  families,  making  in  ail 
sixteen  souls  with  four  sledges  and  about  sixty  dogs,  started  for 
King  William  Land. 

Geographical  News. — The  long  sojourn  of  the  Russian  troops 
in  Bulgaria  and  Roumelia  has  been  fruitful  of  results  to  geograph- 
ical knowledge.  A  series  of  astronomical  and  geodetic  observa- 
tions have  fairly  completed  a  network  of  triangulation  and  maps, 

based  on  the  data  thus  obtained,  which  will  soon  appear. T|ic 

council  of  the  Royal  Geographical  Society  have  determined  to 
provide  instruction  in  surveying  and  mapping,  including  the  fixing 
of  positions  by  astronomical  observations,  for  those  of  their 
countrymen  about  to  visit  the  less  known  portions  of  the  globe. 

Commander  V.  L.  Cameron,  the  well  known  African  explorer, 

the  Academy  states,  has  made  an  interesting  journey  through 
Syria  and  along  the  Tigris  to  Bagdad,  in  order  to  ascertain  the 
practicability  of  a  railroad  from  the  Mediterranean  to  the  Persian 
gulf  He  found  that  there  were  no  physical  difficulties  in  the 
way,  and  that  the  local  traffic  alone  would  prove  remunerative. 

The  committee  of  the  Palestine  Exploration  Fund  (English) 

will  issue  a  subscriptional  large  paper  edition  of  their  survey  of 
Western  Palestine.  The  number  of  copies  will  be  limited  to  250. 
The  work  will  comprise  six  or  more  quarto  volumes  and  the 
great  map  in  twenty-six  sheets.  The  price  will  be  twelve  guineas. 
No  cheaper  edition  is  to  be  published.  The  American  Survey 
map  of  Eastern  Palestine  is  to  appear  in  the  same   form  a  little 

later. H.  M.  S.  Alert,  Sir  George   Nares  commander,  on  her 

voyage  to  Magellan  straits,  in  the  autumn  of  1878,  took  sound- 
ings over  the  Hotspur  and  Victoria  banks.  These  singular  iso- 
lated shoal  banks,  lying  between  the  parallels  of  18°  and  21°  S., 
and  distant  fifty  to  sixty  leagues  from  the  South  American  con- 
tinent, average  in  their  depths  from  twenty-five  to  thirty  and 
thirty-five  fathoms,  and  so  far  as  explored  are  composed  of  dead 
coral  worn  down  to  a  level  surface  and  smoothed  with  a  very  thin 
incrustation  of  fine  Polyzoa.  The  observations  of  Sir  Greorge 
Nares  lead  him  to  infer  that  these  banks  were  once  reefs  of  living 
coral  with  shallow  water  over  them  which  have  subsided  to  their 
present  depth,  but  that  the  subsidence  was  too  rapid  for  the  reef- 
building  coral  animals  to  keep  pace  therewith,  and  the  banks  are 
now  at  too  great  a  depth  for  the  coral  to  exist. 

MIOROSOOPY.  > 

The  Postal  Microscopical  Club. — This  club,  whose  work 
was  suspended  last  winter  on  account  of  postal  difficulties,  has 
resumed  its  operations  again.  It  was  presumed  by  many  that 
the  effect  of  the  new  postal  law  which  went  into  effect  last  spring 
would  be  to  permit  the  mailing  of  slides  as  heretofore.  It  was 
fou  nd,  however,  that  the  single  wooden  boxes  which  had  always  been 
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used  were  not  at  present  satisfactory  to  the  Post-office  Department. 
For  the  purpose  of  absolute  safety  a  double  security  was  required, 
and  the  wooden  box  must  be  itself  enclosed  in  a  metal  case.  A 
feasible  method  of  accomplishing  this  has  now  been  introduced 
by  the  club  by  wrapping  around  the  box  a  sheet  of  thin  brass, 
lefl  open  at  the  ends  and  held  in  place  by  the  twine  with  which 
the  box  is  tied  up.  This  method  is  approved  by  the  department, 
and  is  only  a  trifling  addition  to  the  weight  or  expensiveness  of 
the  box ;  and  the  brass  cover  can  be  used  without  renewal  for  an 
indefinite  length  of  time.  The  following  officers  have  been 
elected :  President,  Rev.  Samuel  Lockwood,  of  Freehold,  N.  J. ; 
secretary,  Rev.  A.  B.  Hervey.  of  Taunton,  Mass. ;  assistant  sec- 
retary and  treasurer.  Joseph  McKay.  24  Liberty  street,  Troy, 
N.  Y. ;  managers,  R.  H.  Ward,  M.D.,  Troy,  N.  Y.,  and  C.  M. 
Vorce.  Cleveland,  O. 

A  Nfav  Local  Club. — Early  in  August  the  "Griffith  Club  of 
Microscopy**  was  organized  at  Detroit,  Prof  Samuel  A.  Jones 
being  chairman  of  the  meeting.  The  new  club  was  well  repre- 
sented at  the  Buffalo  meeting  of  the  American  Society  of  Micro- 
scopists.  It  is  proposed  to  hold  weekly  meetings  for  study  and 
work,  beginning  October  i.st,  at  a  private  office. 

West  Chester  Philosophical  Society. — This  society  is  taking 
a  place  among  the  most  active  and  successful  microscopical  socie- 
ties. At  the  September  meeting  an  excellent  note  on  the  fertili- 
zation of  plants,  with  sp>ccial  relation  to  the  question  of  insect 
fertilization,  was  read  by  Dr.  J.  R.  McClurg.  chairman  of  the 
Microscopical  Section.  In  opposition  to  the  theory  of  Darwin, 
Lubbock  and  others,  that  the  sweets  (and  colors?)  of  flowers 
exist  expressly  for  insects,  in  order  to  attract  their  visits  and  thus 
.secure  cross-fertilization,  he  states  with  much  prominence,  if  not 
formal  approval,  the  theory  of  Rev.  Geo.  Henslow,  that  the  sweets 
existed  before  insects  used  them,  though  they  have  been  subse- 
quently increased  by  such  use ;  that  self-fertilization  and  not 
cross-fertilization  is  natural  to  the  plants,  and  th.it  self-sterility 
has  resulted  from  habitual  insect  fertilization,  and  is  therefore  a 
dire  necessity  and  not  an  original  and  beneficial  trait.  Mr.  Wm. 
T.  Haines  also  delivered  an  able  address  on  cryptogamic  botany, 
in  which  the  beauties  of  the  Pezizas  and  the  ethics  of  scientific 
intercourse  were  dwelt  upon  with  equal  vigor  and  effect. 


-:o:- 


SCIKNTIFIC  NEWS. 

—  Some  interesting  suggestions  as  to  the  evolution  of  the  V'er- 
tebrata  appear  in  Prof  Parker's  Hunterian  Lectures,  recently 
reported  in  M////n'.  He  recognizes  **  how  thoroughly  interme- 
diate between  the  true  reptiles  and  birds,  the  extinct  birds  of  the 
chalk  and  the  oolite  were."     As  regards  the  mammals  he  says  : 
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"  Such  a  hypothesis  as  that  nature  had  either  all  her  birds  or  all 
her  mammals  from  one  stock  is  at  once  upset  by  the  facts  pre- 
sented by  the  structure  of  the  lowest  mammals,  the  duck-billed 
Platypus  and  the  Echidna.  Between  the  mammals  and  the  t>'pcs 
which  foreshadow  them,  viz :  the  Selachians  and  the  Batrachians, 
there  is  unfortunately  a  large  chasm  ,  and,  moreover,  the  Platypus 
and  Echidna  refuse  to  lie  fairly  in  the  direction  indicated  at  the 
top  of  this  chasm,  or  they  confusingly  partake  of  the  characters 
of  the  reptile  and  bird ;  as  well  as  those  which  are  peculiarly 
mammalian  *  *  *  as  already  mentioned,  the  forecast  of  the 
mammalian  type,  which  is  very  plain  in  the  cartilaginous  fishes, 
becomes  much  more  plain,  definite  and  indubitable  in  the  frog 
and  toad.  In  fact,  the  building  materials  are  passed  from  hand 
to  hand,  as  it  were,  in  this  way :  the  batrachian  forefathers  brought 
down  all  things  meet  for  the  work,  borrowing  and  taking  carti- 
lages from  the  Selachians  and  bones  from  the  Ganoids,  and  noise- 
lessly forming  them,  after  due  selection,  into  a  new.  more  com- 
pounded and  noble  structure.  The  rude  ancestors  of  the  tribes 
that  give  suck  began  to  build  on  this  higher  level  *  until  the  con- 
summation was  effected  of  vertebrate  form.'  But  the  consumma- 
tion of  all,  the  election  and  selection  that  has  been  going  on  since 
the  beginning  of  the  ages,  is  seen  in  man,  who  alone  gives  mean- 
ing to,  and  reads  the  meaning  of,  the  whole  mvstery  of  organic 
life." 

—  From  his  recent  studies  on  the  habits  of  the  cotton-worra 
moth.  Prof  C.  V.  Riley  concludes,  in  a  paper  lately  read  before 
the  National  Academy  of  Sciences,  that  the  species  is  not  repre- 
sented by  the  Qgg,  larva  or  chrysalis  in  the  winter,  but  that  the 
moth  hibernates.  His  paper  ends  as  follows :  "  My  own  belief 
now  is  that  the  moth  really  survives  the  winter  in  the  more 
southern  portions  of  the  cotton  belt,  as  on  the  Sea  islands  of 
Georgia  and  in  parts  of  Florida  and  Texas,  and  that  it  is  from 
this  more  southern  portion  that  it  spreads  this  year. 

"  This  belief,  which  yet  lacks  full  confirmation,  does  not  pre- 
clude the  occasional  coming  of  the  moth  from  foreign,  more 
tropical  countries,  or  the  possibility  of  its  bemg  brought  by  favor- 
able winds  from  such  exterior  regions ;  though  the  fact  is  estab- 
lished that  it  could  not  have  come  from  the  Bahamas  since  1 866. 

*•  The  question  has  an  important  practical  bearing,  for,  on  the 
theory  of  the  insect's  ability  to  remain  with  us,  much  important 
fall  and  winter  work  of  a  preventive  nature  may  be  done  in 
destroying  the  moths;  whereas  on  the  theory  of  its  annual  per- 
ishing and  necessarilly  coming  from  foreign  countries,  no  such  pre- 
ventive measures  are  left  to  the  planter.  The  time  employed  in 
baiting  and  destroying  the  last  brood  of  moths  in  autumn  will  be 
wasted,  and  he  must  helplessly  await  the  commg  of  the  parent 
the  ensuing  spring,  and  deal  as  best  he  can  with  the  progeny." 
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—  The  papers  read  before  the  British  Association  at  its  last  meet- 
ing, so  far  as  reports  in  Nature  and  elsewhere  show,  comprised 
nothing  especially  noteworthy.  The  address  of  Prof.  St.  George 
Mivart  before  the  Biological  Section  was  on  Buffon  ;  that  of  Prof. 
Lankcster  was  on  Degeneration,  an  extension  of  some  specula- 
tions made  by  Dr.  Dohrn,  while  in  anthropology  the  address  of 
Mr.  Tylor  was  interesting  and  useful.  The  meeting  of  the  French 
Association  was  not  characterized  by  any  papers  of  a  high  degree 
of  interest.  The  sixty-second  meeting  of  Swiss  Naturalists  at 
St.  Gall,  was  well  attended,  and  Prof  Vogt,  in  a  brilliant  lecture, 
exhibited  very  good  photographs  of  the  second  more  perfect 
specimen  of  Archceopteryx  found  at  Solenhofen,  which,  according 
to  the  report  in  Nature^  **  proves  undoubtedly  that  we  have  to  do 
with  a  bird-like  reptile  of  the  size  of  a  pigeon,  which  had  both 
scales  and  feathers,  a  beak  provided  with  teeth,  armed  wings, 
bird-like  feet  with  nails  and  a  reptile  tail  consisting  of  twenty 
vertebra!."  On  the  whole  the  5iaratoga  meeting  of  the  American 
Association  was  characterized  by  apparently  quite  as  able  papers 
as  those  read  at  Sheffield,  or  Montpcllier,  or  St.  Gall.  The  Brit- 
ish and  French  Associations  made  large  grants  for  scientific  re- 
search, an  example  which  might  be  followed  to  better  advantage 
to  science  by  our  association,  than  by  printing  a  volume  of  trans- 
actions for  gratuitous  distribution,  and  maintaining  a  library,  and 
paying  office  rent,  and  clerical  assistance. 

—  Prof.  Archibald  Geikie  is  now  delivering,  in  Boston,  a  course 
of  Lowell  lectures  on  earth-sculpture.  He  is  well  known  in  this 
country  as  the  leading  geologist  of  Scotland.  He  was  appointed 
on  the  Geological  Survey  of  Great  Britain  in  1855,  and  director 
of  the  Geological  Survey  of  Scotland  in  1867.  and  in  December, 
1870,  to  the  new  chair  of  mineralogy  and  geology  in  the  Univer- 
sity of  Eidinburgh,  established  by  Sir  Roderick  Murchison  and 
the  Crown.  He  has  written  many  important  memoirs  on  geology 
and  kindred  subjects.  He  published  the  Story  of  a  Boulder  in 
1858.  and  the  Life  of  Edward  P'orbes  in  1861  ;  the  Phenomena 
of  Glacial  Drift  in  Scotland  in  1863  ;  Scenery  of  Scotland,  &c.,  in 
1865;  Memoirs  of  Sir  Roderick  Murchison,  in  two  volumes,  in 
1874,  with  several  elementary  text  books  on  geology  and  physi- 
cal geography;  articles  in  Quarterly  Journal  of  Geological 
Society  of  London  and  other  societies;  in  the  Quarterly  and 
North  British  Reviews.  He  has  recently  received  a  gold  medal 
from  the  Royal  Society  of  Edinburgh,  for  his  memoirs  on  the 
Old  Red  Sandstone  of  Western  Europe.  He  arrived  in  New 
York  and  started  for  the  West  August  12th.  visiting  the  Yellow- 
stone Park,  Salt  Lake,  Wasatch  and  Uinta  mountains,  to  study 
the  glacial' phenomena  of  those  regions,  returning  East,  Oct.  ist. 

—  The  U.  S.  Geological  and  Topographical  Survey,  under  the 
direction  of  Clarence  King,  has  been  fully  organized,  and  has  been 
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:::  ti-t  fr-tl  i  r,(  :1?  proposed  0[>erations.    It  was  the  intention  of  Mr. 
Hinv  zr,  onri'jtc  the  summer  mainly  to  practical  economic  work, 
rrjkk  a-^  i*  thorough  an  examination  as  possible  of  western  min- 
-trai  '.^aid:i,  2nd  determining  as  far  as  practicable  the  nature,  origin, 
jT-tGio^ry.  location  and   distribution  of  the  various  classes  of  ores. 
Mr.  Kmg  -J  personal  attention  has  been  given  mainly  to  the  cele- 
hraced  Com.stock  lode,  in  Nevada,  and  the  central   gold  fields  of 
Caiifomia.    He  is  assisted  by  Arnold  Hague,  late  imperial  minister 
expert  for  China,  Mr.  J.  K.  Gilbert,  and  Prof.  F.  V.  Hayden.     The 
--ipecialists  of  the  expedition  in  mining  geology  are  Prof.  Raphael 
Pumpelly.  late  of  Harvard  College,  Prof.  George  F.  Becker,  pro- 
fessor of  mining  geology   in  the   University  of   California,  and 
Arthur  Foot.     The  fields  especially  worked  are,  first,  the  metallic 
region  of  Colorado,  centering  at  Leadville,  in  charge  of  S.  F. 
Emmons,  geologist,  with  A.  D.  Wilson  as  topographer ;  second, 
the  lead-silver  region  centering  at  Eureka,  Nevada,  in  charge  of 
Prof  Becker,  with   F.  A.  Clark   as  topographer,  and   third,  the 
Comstock  lode  and  central  gold  fields  of  California,  in  charge  of 
Mr.  King,  with  the  assistants  previously  mentioned. 

—  Dr.  John  B.  Trask,  at  one  time  State  Geologist  of  Califor- 
nia, and  who  afterwards  held  a  similar  position  in  the  State  of 
Nevada,  died  in  San  Francisco  on  the  3d  of  July,  at  the  a^e  of 
55.  Dr.  Trask  was  one  of  the  founders  of  the  California  Acad- 
emy of  Sciences,  and  contributed  many  papers  to  the  earlier  vol- 
umes of  its  publications.  Of  late  years  he  has  followed  his  pro- 
fession as  a  skillful  medical  practitioner,  and  will  bo  remembered 
as  a  sympathetic  and  kind  hearted  man  as  well  as  a  public  spirited 
and  useful  citizen. 

—  The  Visitors'  Catalogue  of  the  Museum  of  the  Peabody 
Academy  of  Science,  at  Salem,  Mass.,  is  noteworthy  not  only 
from  its  neat  appearance,  but  from  its  educational  features,  as  the 
references  to  the  specimens  in  the  cases  is  preceded  by  a  brief 
popular  account  of  the  different  classes  of  animals,  and  with  a 
sufficiently  full  list  of  articles  and  books  contained  in  the  libra- 
ries of  Salem,  referring  to  the  animals,  especially  of  Essex  county. 
It  is  also  provided  with  an  index. 

—  The  Seventh  Annual  Report  of  the  Zoological  Society  of 
Philadelphia  indicates  the  prosperity  of  this  very  successful  pro- 
ject. The  total  excess  of  visitors  over  the  attendance  of  last 
year  was  76,966.  On  the  4th  of  July,  1878.  6,389  visitors  were 
admitted.  The  floating  debt  of  the  society  was  reduced  to  from 
$20,500  to  $9,000.  There  were  at  the  time  the  report  was  made 
826  vertebrates  in  the  collection. 

—  A  popular  resume  of  Prof  Mcebius*  late  work  on  Eozoon, 
a  memoir  in  quarto  with  eighteen  colored  plates  in  the  Palieonto- 
graphica,  has  been  published  in  Die  Natur  for  1879,  Nos.  7,  8,  lO. 
under  the  title  of,  Is  Eozoon  a  fossil  Rhizopod  ?     It  is  illustrated 
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by  twcnty-onc  woodcuts,  and  is  an  interesting  and,  to  some 
minds,  will  be  a  conclusive  argument  against  the  idea  that  Eozoon 
is  of  organic  nature. 

—  The  second  part  of  \Vhiteave*s  volume  on  the  Mesozoic 
fossils  of  the  Geological  Survey  of  Canada  has  lately  been  issued. 
It  is  devoted  to  a  description  of  the  fossils  of  the  Cretaceous 
rocks  of  Vancouver  and  adjacent  islands  in  the  straits  of  Georgia, 
Kritish  Columbia.  It  is  illustrated  by  excellent  figures  on  ten 
plates. 

—  The  Congres  international  des  Americanistes  opened  at  Brus- 
sels September  23d.  The  object  of  the  congress  is  to  contribute 
to  the  progress  of  ethnological,  linguistic  and  historical  studies 
relative  to  the  two  Americas,  especially  before  the  time  of  Chris- 
topher Columbus. 

—  The  Royal  Society  has  issued  a  thick  extra  volume  of  the 
Philosophical  Transactions  (Vol.  168)  containing  a  full  account 
of  the  collections,  botanical  and  zoological,  made  during  the 
Transit  of  Venus  Expedition  of  1874-5,  in  Kerguelen  island  and 
Rodriguez. 

—  The  tenth  annual  Report  of  the  American  Museum  of  Nat- 
ural History  shows  progress  in  the  increase  of  its  collection,  and 
especially  in  the  deposits  made  of  large  and  useful  scientific  libra- 
ries, which  will  tend  to  make  the  museum  useful  in  advancing 
science. 

—  The  Swedish  Government  intends  to  purchase  the  house 
and  estate  of  Hammarby.  near  Upsala,  which  was  the  residence 
of  Linnaeus  during  the  latter  part  of  his  life,  and  has  appropri- 
ated for  the  purpose  the  sum  of  80.000  crowns. 

—  There  has  been  established  at  Messina  a  laboratory  of  mari- 
time zoology  similar  to  those  already  formed  at  Naples  and 
Trieste,  on  the  Mediterranean,  and  at  Concarneau,  Roscoff  and 
Wimcreaux,  on  the  Atlantic. 

—  A  recent  paper  states  that  smoke  has  lately  been  seen  to 
issue  from  Mount  Hood.  Oregon.  Is  this  statement  correct ;  if 
so,  will  some  of  our  Pacific  coast  subscribers  send  us  information 
in  regard  to  the  matter  ? 

—  The  director  of  the  Central  Park  Menagerie,  of  New  York 
city,  reports  486  additions  to  the  collection  during  1878,  the  total 
number  of  animals  exhibited  being  1,060. 

—  The  eminent  coleopterist.  Dr.  J.  L.  LeConte,  of  Philadelphia, 
has  been  elected  an  honorary  member  of  the  Societe  Entomolo- 
gique  de  P'rance. 

—  The  Sponges  of  the  Gulf  of  Mexico  have  been  elaborated 
by  Oscar  Schmidt  in  a  work  published  in  Jena. 

Erratcm. — In  my  notice  of  Prof.  Smith's  Stalk-eyed  Crustacea 
of  the  Atlantic  coast,  p.  5  14  line  forty,  of  the  August  number  of 
this  journal,  for  Carcinus  read  Calcinus, — y.  S.  K, 
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PROCEEDINGS  OF  SCIENTIFIC  SOCIETIES. 

Appalachian  Mountain  Club,  August  27. — A  field  meeting 
was  held  at  Rev.  Mr.  Worcester's  study,  near  the  Intervale  station. 
North  Conway,  August  27,  when  the  following  paf)ers  were  read: 
Three  days'  walk  upon  the  Great  Range,  by  VV.  H.  Pickering; 
The  changes  in  the  Saco  meadow  caused  by  freshets,  by  Rev. 
Henry  A.  Parker ;  Notes  upon  local  names  of  the  mountains,  by 
Rev.  John  Worcester ;  Report  upon  some  new  paths,  by  Dr.  \V. 
B.  Parker. 

Boston. Society  of  Natural  History,  October  i. — Mr.  M.  E 
Wadsworth  remarked  on  Danalite,  Picrolite  and  Picrosmine. 


-:o:- 


SELECTED  ARTICLES  IN  SCIENTIFIC  SERIALS. 

Quarterly  Journal  of  Microscopical  Science. — ^July.  The 
morphology  of  the  vertebrate  olfactory  organ,  by  A.  Milnes  Mar- 
shall. On  the  brain  of  the  cockroach  (Blatta  arientalis),  by  E 
T.  Newton.  The  microphytes  which  have  been  found  in  the 
blood,  and  their  relations  to  disease,  by  T.  R.  Lewis.  On  the 
early  development  of  the  Lacertilia.  etc.,  by  F*.  M.  Balfour.  On  cer- 
tain points  in  the  anatomy  of  Pcripatus  capensis,  by  F.  M.  Balfour 
(shows  that  the  nervous  cords  are  minutely  ganglionated). 

The  Geological  M.agazixe. — ^July.  How  the  appearance  of 
a  fault  may  be  produced  without  fracture,  by  \V.  O.  Crosby.  The 
slow  secular  rise  or  fall  of  continental  masses,  by  K.  Petterson. 

August, — A  cruise  among  the  volcanoes  of  the  Kurile  islands, 
by  John  Milne.  The  surface  geolog>'  of  a  part  of  the  Mississippi 
vallev  <Iowa\,  bv  W.  I.  McGee. 

The  Canadian  X-\turalist. — ^July  30.  Sketches  of  the  past 
and  present  coadition  of  the  Indians  of  Canada,  by  G.  M.  Dawsoo. 
Some  observ^ations  on  the  J  femora  n^Aus  macu/a/MS.  bv  H.  Moot- 
^omer>\  Ad«iress  on  disputed  pK>ints  in  Canadian  geology,  by 
},  \V.  Dawson. 

JeNAISJCHE     ZEirSCHRIFT    FUR      XATURWISSEXSCHAFT. ^July    16. 

W.  Haacke  on  blast ok>g\-  of  corals  (bears  on  the  gen^^  mor- 
pholo^',  ihc  radial  and  bilateral  sj-mmetij-  of  corals  I 

Amerjcax  Ku'rnal  of  Arts  am>  Sciences- — Au^nsL  Tenniiud 
moraines  of  the  North  American  >ce-sheets,  b\-  \V.  Upham.  The 
loess  of  the  Mississippi  valJeik-  aaJ  the  .-E3lian  h^-podiesis,  by  E 
W*  Hilif^ard.     Difcoveri'  of  a  new  group  of  Carboniferous  rocks 

Soulh-ea53«ni  Ohu\  bv  El  B,  Andrews. 
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ARCH/EOLOGY  OF  THE  CHAMPLAIN  VALLEY. 

BY  PROF.  GEO.  H.  PERKINS. 

THE  region  which  surrounds  Lake  Champlain  presents  a  very 
great  variety  in  its  surface  features.  As  the  tourist  sails 
through  the  lake  he  may  see,  here  lowlands,  there  mountains;  on 
the  one  hand  rocky  hillsides,  on  the  other  meadows  or  marshes ; 
here  boundless  forests,  there  wide  and  sparsely  timbered  plains, 
the  whole  intersected  by  numerous  large  streams  and  in  the  midst 
the  lake  itself,  its  northern  portion  filled  with  large  islands,  while 
south  of  these  is  open  water.  Such  a  territory  must,  if  we  can 
judge,  have  offered  very  great  attractions  to  those  savage  tribes 
of  red  men  who,  in  the  early  days  before  the  white  men  began  to 
encroach  upon  the  lands  they  called  their  own,  roamed  through 
the  forests  or  glided  in  their  canoes  over  the  water,  for  here  they 
would  find  hunting  grounds  occupied  by  a  great  variety  of  game, 
surrounding  fishing  grounds  of  equal  richness,  fertile  fields  for 
the  cultivation  of  the  fe\v  vegetables  which  they  used,  and  many 
a  wild  retreat  in  which  they  could  conceal  themselves  from  any 
powerful  foe  who  should  attack  and  defeat  them.  In  such  a 
region  we  should  expect  to  discover  many  a  site  of  an  ancient 
village  and  great  numbers  of  those  stone  implements  which  indi- 
cate the  former  presence  of  those  who  made  and  used  them. 

We  do  not,  however,  find  these  exf>cctations  fully  realized,  for 
remains  of  ancient  settlements  are  very  rare,  and  no  sure  evidence 
exists  of  any  long  continued  occupation  of  any  locality  in  the 
immediate  vicinity  of  the  lake,  and  if  a  considerable  population, 
with  fixed  settlements,  ever  lived  there,  it  was  long  before  the 
advent  of  the  early  explorers.  In  the  writings  of  Champlain  and 
others,  we  find  intimations,  in  the  quoted  statements  of  the  sav- 
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Appalachian  Mountain  Club,  August  27. — A  field  meeting 
was  held  at  Rev.  Mr.  Worcester's  study,  near  the  Intervale  station, 
North  Conway,  August  27,  when  the  following  pap)ers  were  read: 
Three  days'  walk  upon  the  Great  Range,  by  VV.  H.  Pickering; 
The  changes  in  the  Saco  meadow  caused  by  freshets,  by  Rev. 
Henry  A.  Parker ;  Notes  upon  local  names  of  the  mountains,  by- 
Rev.  John  Worcester ;  Report  upon  some  new  paths,  by  Dr.  W. 
B.  Parker. 

Boston. Society  of  Natural  History,  October  i. — Mr.  M.  E. 
Wadsworth  remarked  on  Danalite,  Picrolite  and  Picrosmine. 


■:o:- 


SELECTED  ARTICLES  IN  SCIENTIFIC  SERIALS. 

Quarterly  Journal  of  Microscopical  Science. — July.  The 
morphology  of  the  vertebrate  olfactory  organ,  by  A.  Milnes  Mar- 
shall. On  the  brain  of  the  cockroach  {Blatta  orientaiis),  by  E. 
T.  Newton.  The  microphytes  which  have  been  found  in  the 
blood,  and  their  relations  to  disease,  by  T.  R.  Lewis.  On  the 
early  development  of  the  Lacertilia,  etc.,  by  F.  M.  Balfour.  On  cer- 
tain points  in  the  anatomy  o{  Pcripatus  capensis,  by  F.  M.  Balfour 
(shows  that  the  nervous  cords  are  minutely  ganglionated). 

The  Geological  Magazine. — July.  How  the  appearance  of 
a  fault  may  be  produced  without  fracture,  by  W.  O.  Crosby.  The 
slow  secular  rise  or  fall  of  continental  masses,  by  K.  Petterson. 

August. — A  cruise  among  the  volcanoes  of  the  Kurile  islands, 
by  John  Milne.  The  surface  geology  of  a  part  of  the  Mississippi 
valley  (Iowa),  by  W.  J.  McGee. 

The  Canadian  Naturalist. — July  30.  Sketches  of  the  past 
and  present  condition  of  the  Indians  of  Canada,  by  G.  M.  Dawson. 
Some  observations  on  the  Menobranchus  maciilatus,  by  H.  Mont- 
gomery. Address  on  disputed  points  in  Canadian  geology,  by 
J.  W.  Dawson. 


Jenaische   Zeitschrift   fur    naturwissenschaft. — ^July  .J 
W.  Haacke  on  blastology  of  corals  (bears  on  the  gen< 
phology,  the  radial  and  bilateral  symmetry  of  coraLfliJ 

American  Journal  of  Arts  and  Scien*' 
moraines  of  the  North  American  ice- 
loess  of  the  Mississippi  valley  ait'' 
W.  Hilgard.     Discovery  of  a 
in  South-eastern  Ohio,  by  E 
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ARCILKOLOC.V  OF  THK  CMAMPLAIX  VALLKY. 

IIY  I'KOK.  (Jto.  H.  rilKKINS. 

TWVs  rcj^ion  which  siirroumls  Lake  Champlain  presents  a  very 
^reat    variety  in    its   surface    features.     As    the  tourist  sails 
throuj^h  the  lake  he  may  see.  here  low). nuls,  there  mountains;  on 
the  one  hand  rocky  hillsides,  on  the  other  meadows  «>r  marshes; 
here  boundless  forests,  there  wide  and  sparsely  timbered  plains, 
the  whole  intersected  bv  numerous  Iar«Te  streams  and  in  the  midst 
the  lake  itself,  its  northern   portion  filled  with  lar^e  islands,  while 
south  of  these  is  open  water.     Such  a  territory  must,  if  we  can 
jud-^e,  have  offered  very  j^jreat  attr.ictions  to  those  savage  tribes 
of  red  men  who,  in  the  early  days  before  the  white  men  began  to 
encroach  up<Mi  the  lamls  they  called  their  own,  roamed  through 
the  forests  or  j^'lided  in  their  canoes  over  the  water,  for  here  they 
Would  find  hunting;  ^'rounds  occupied  by  a  great  variety  of  game, 
surrounding  fishing  ground**  of  etju.il   richness,  fertile  fields  for 
the  cultivation  of  the  fe\v  vegetables  which  they  used,  and  many 
a  wild  rjlreat  in  which  thev  could  conceal   themselves  from  any 
p  )wertul   foe  who  should  att.ick  and  defeat  them.     In  such  a 
regit  »n  we  should  exjKct  tt)  tliscovcr  many  a  site  of  an  ancient 
village  and  great  numbers  of  those  stone  implements  vfhxcYi  indi- 
cate the  former  presence  of  those  who  made  and  xxscd  ^'Jf'"-       ^ 
Wc  do  not,  however,  find  these  expectations  M\y  '"^^^'^f^^^^ 
ancient  settlements  are  very  rare,  ^nd  ^^\^,      ,•„  j/,e 
— -^-—  — itinued  occupation  ^Z" «"/  pulation, 
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Appalachian  Mountain  Club,  August  27. — A  field  meeting 
was  held  at  Rev.  Mr.  Worcester's  study,  near  the  Intervale  station. 
North  Conway,  August  27,  when  the  following  pap)ers  were  read: 
Three  days*  walk  upon  the  Great  Range,  by  W.  H.  Pickering; 
The  changes  in  the  Saco  meadow  caused  by  freshets,  by  Rev. 
Henry  A.  Parker  ;  Notes  upon  local  names  of  the  mountains,  by 
Rev.  John  Worcester ;  Report  upon  some  new  paths,  by  Dr.  W. 
B.  Parker. 

Boston. Society  of  Natural  History,  October  i. — Mr.  M.  E 
Wadsworth  remarked  on  Danalite,  Picrolite  and  Picrosmine. 


■:o:- 


SELECTED  ARTICLES  IN  SCIENTIFIC  SERIALS. 

Quarterly  Journal  of  Microscopical  Science. — ^July.  The 
morphology  of  the  vertebrate  olfactory  organ,  by  A.  Milnes  Mar- 
shall. On  the  brain  of  the  cockroach  (Blatta  orientalis),  by  L 
T.  Newton.  The  microphytes  which  have  been  found  in  the 
blood,  and  their  relations  to  disease,  by  T.  R.  Lewis.  On  the 
early  development  of  the  Lacertilia,  etc.,  by  F.  M.  Balfour.  On  cer- 
tain points  in  the  anatomy  of  Peripatus  capensis,  by  F.  M.  Balfour 
(shows  that  the  nervous  cords  are  minutely  ganglionated). 

The  Geological  Magazine. — July.  How  the  apf>earance  of 
a  fault  may  be  produced  without  fracture,  by  W.  O.  Crosby.  The 
slow  secular  rise  or  fall  of  continental  masses,  by  K.  Petterson. 

August. — A  cruise  among  the  volcanoes  of  the  Kurile  islands, 
by  John  Milne.  The  surface  geology  of  a  part  of  the  Mississippi 
valley  (Iowa),  by  W.  J.  McGee. 

The  Canadian  Naturalist. — ^July  30.  Sketches  of  the  past 
and  present  condition  of  the  Indians  of  Canada,  by  G.  M.  Dawson. 
Some  observations  on  the  Menobranchus  macitlatus,  by  H.  Mont- 
gomery. Address  on  disputed  points  in  Canadian  geology,  by 
J.  W.  Dawson. 

Jenaische   Zeitschrift   fOr    naturwissenschaft. — July   id» 
W.  Haacke  on  blastology  of  corals  (bears  on  the  general 
phology,  the  radial  and  bilateral  symmetry  of  corals). 

American  Journal  of  Arts  and  Sciences. — ' 
moraines  of  the  North  American  ice-shee* 
loess  of  the  Mississippi  valley  and  th<» 
W.  Hilgard.     Discovery  of  a  nev 
in  South-eastern  Ohio,  by  E.  B- 
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ARCH/EOLOGY  OF  THE  CHAMPLAIN  VALLEY. 

BY  PROF.  GEO.  H.  PERKINS. 

rHK  rcjjion  which  surrounds  Lake  Champlain  presents  a  vcr>' 
great  variety  in  its  surface  features.  As  the  tourist  sails 
hrough  the  lake  he  may  see,  here  lowlands,  there  mountains;  on 
he  one  hand  rocky  hillsides,  on  the  other  meadows  or  marshes ; 
lere  boundless  forests,  there  wide  and  sparsely  timbered  plains, 
he  whole  intersected  by  numerous  large  streams  and  in  the  midst 
he  lake  itself,  its  northern  portion  filled  with  large  islands,  while 
outh  of  these  is  open  water.  Such  a  territory  must,  if  we  can 
jdge,  have  offered  very  great  attractions  to  those  savage  tribes 
f  red  men  who,  in  the  early  days  before  the  white  men  began  to 
ncroach  upon  the  lands  they  called  their  own,  roamed  through 
he  forests  or  glided  in  their  canoes  over  the  water,  for  here  they 
rould  find  hunting  grounds  occupied  by  a  great  variety  of  game, 
urrounding  fishing  grounds  of  equal  richness,  fertile  fields  for 
he  cultivation  of  the  fe\v  vegetables  which  they  used,  and  many 
wild  retreat  in  which  they  could  conceal  themselves  from  any 
owerful  foe  who  should  attack  and  defeat  them.  In  such  a 
egion  we  should  exjKxt  to  discover  many  a  site  of  an  ancient 
illage  and  great  numbers  of  those  stone  implements  which  indi- 
ate  the  former  presence  of  those  who  made  and  used  them. 
We  do  nut,  h<jwever,  find  these  expectations  fully  reaUzed,  for 
ins  of  ancient  settlements  are  very  rare,  and  no  sure  evidence 

continued  occupation  of  any  locah'ty  in  the 

■^he  lake,  and  if  a  considerable  population, 

hved  there,  it  was  long  before  the 

In  the  writings  o^  Champlain  and 

he  quoted  statomonts  oi  the  sav- 
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Appalachian  Mountain  Club,  August  27. — A  field  meeting 
was  held  at  Rev.  Mr.  Worcester's  study,  near  the  Intervale  station 
North  Conway,  August  27,  when  the  following  papers  were  read 
Three  days'  walk  upon  the  Great  Range,  by  VV.  H.  Pickering 
The  changes  in  the  Saco  meadow  caused  by  freshets,  by  Rev. 
Henry  A.  Parker ;  Notes  upon  local  names  of  the  mountains,  by- 
Rev.  John  Worcester ;  Report  upon  some  new  paths,  by  Dr.  \V. 
B.  Parker. 

Boston. Society  of  Natural  History,  October  i. — Mr.  M.  E 
Wadsworth  remarked  on  Danalite,  Picrolite  and  Picrosmine. 
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SELECTED  ARTICLES  IN  SCIENTIFIC  SERIALS. 

Quarterly  Journal  of  Microscopical  Science. — July.  The 
morphology  of  the  vertebrate  olfactory  organ,  by  A.  Milnes  Mar- 
shall. On  the  brain  of  the  cockroach  (Blatta  orientalis),  by  E. 
T.  Newton.  The  microphytes  which  have  been  found  in  the 
blood,  and  their  relations  to  disease,  by  T.  R.  Lewis.  On  the 
early  development  of  the  Lacertilia,  etc.,  by  F.  M.  Balfour.  On  cer- 
tain points  in  the  anatomy  o{  Peripatus  capensis,  by  F.  M.  Balfour 
(shows  that  the  nervous  cords  are  minutely  ganglionated). 

The  Geological  Magazine. — July.  How  the  apf>earance  of 
a  fault  may  be  produced  without  fracture,  by  W.  O.  Crosby.  The 
slow  secular  rise  or  fall  of  continental  masses,  by  K.  Petterson. 

August. — A  cruise  among  the  volcanoes  of  the  Kurile  islands, 
by  John  Milne.  The  surface  geology  of  a  part  of  the  Mississippi 
valley  (Iowa),  by  W.  J.  McGee. 

The  Canadian  Naturalist. — ^July  30.  Sketches  of  the  past 
and  present  condition  of  the  Indians  of  Canada,  by  G.  M.  Dawson. 
Some  observations  on  the  Menobranchus  maculatus,  by  H.  Mont- 
gomery. Address  on  disputed  points  in  Canadian  geology,  by 
J.  W.  Dawson. 

Jenaische  Zeitschrift  fur  naturwissenschaft. — July  16. 
W.  Haacke  on  blastology  of  corals  (bears  on  the  general  mor- 
phology, the  radial  and  bilateral  symmetry  of  corals).  j 

American  Journal  of  Arts  and  Sciences. — August.  Tennafllfl 
moraines  of  the  North  American  ice-sheets,  by  VV.  Uph^" 
loess  of  the  Mississippi  valley  and  the  yEolian    hypo' 
W.  Hilgard.     Discovery  of  a  new  group  of  Carbr 
in  South-eastern  Ohio,  by  E.  B.  Andrews. 
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I!Y  PRnr.  (JKO.  M.  I'KRKINS. 

T\\\\  roj^ion  which  siirroumis  Lake  Champlain  presents  a  vcn' 
^reat  variety  in  its  surface  features.  As  the  tourist  sails 
lhrr)u;;h  the  lake  he  may  see,  here  l<»\vl.uitls,  there  mountains;  on 
the  one  Iiand  n)cky  hillsides,  on  the  other  meadows  or  marshes; 
here  boundless  forests,  there  wiile  and  sparsely  timbered  plains, 
the  whole  interNCCted  bv  numerous  l.ir<::e  streams  and  in  the  midst 
the  lake  itself,  its  northern  p<)rtion  tilled  with  large  islands,  while 
south  of  these  is  tipen  water.  Such  a  territory  must,  if  we  can 
jud^e,  have  offeretl  very  jjreat  attr.iction^  to  those  savage  tribes 
«)f  red  men  wln>.  in  the  early  days  before  the  white  men  began  to 
encroach  upon  the  l.utds  they  c.illed  their  own,  roamed  through 
the  f.) rests  or  ^Mided  in  their  canoes  over  the  water,  for  here  they 
wciuid  tlnd  huntinj4  j;n)unds  occuj^ied  by  a  great  variety  of  game, 
surrounding  tlshln^  grounds  of  ei[ual  richness,  fertile  fields  for 
the  cultivation  of  the  fe\v  vegetables  which  they  used,  and  many 
a  wild  rjtr(Mt  in  which  they  could  conceal  themselves  from  any 
p  )\\ertul  foe  whi)  should  attack  and  defeat  them.  In  such  a 
region  we  should  expect  to  discover  many  a  site  of  an  ancient 
village  and  gn  at  numbers  of  those  stone  implements  which  indi- 
i  .iir  ilie  former  pre^enje  of  those  who  made  and  used  them. 

We  do  not.  how'jver.  find  these  expectations  fully  realized,  for 
renia:n^  ot  ancient  '-ettlenients  arc  very  rare,  and  no  sure  evidence 
exist!)  of  aity  L||||^  contuiued  occupation  of  any  locality  in  the 
*-~-'— ■^-*-  mj^^      -  the  lake,  and  if  a  considerable  population, 

ever  lived  there,  it  was  long  before  the 

Sl2r>      In  the  writings  of  Champlain  and 

*v^  1  the  quoted  statements  of  the  sav- 
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Appalachian  Mountain  Club,  August  27. — A  field  meeting 
was  held  at  Rev.  Mr.  Worcester's  study,  near  the  Intervale  station, 
North  Conway,  August  27,  when  the  following  papers  were  read: 
Three  days'  walk  upon  the  Great  Range,  by  W.  H.  Pickering; 
The  changes  in  the  Saco  meadow  caused  by  freshets,  by  Rev. 
Henry  A.  Parker ;  Notes  upon  local  names  of  the  mountains,  by 
Rev.  John  Worcester ;  Report  upon  some  new  paths,  by  Dr.  W. 
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Wadsworth  remarked  on  Danalite,  Picrolite  and  Picrosmine. 
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shall. On  the  brain  of  the  cockroach  {Blatta  orientalis),  by  E. 
T.  Newton.  The  microphytes  which  have  been  found  in  the 
blood,  and  their  relations  to  disease,  by  T.  R.  Lewis.  On  the 
early  development  of  the  Lacertilia,  etc.,  by  F.  M,  Balfour.  On  cer- 
tain points  in  the  anatomy  of  Peripatus  capensis,  by  F.  M.  Balfour 
(shows  that  the  nervous  cords  are  minutely  ganglionated). 

The  Geological  Magazine. — July.  How  the  appearance  of 
a  fault  may  be  produced  without  fracture,  by  W.  O.  Crosby.  The 
slow  secular  rise  or  fall  of  continental  masses,  by  K.  Petterson. 

August. — A  cruise  among  the  volcanoes  of  the  Kurile  islands, 
by  John  Milne.  The  surface  geology  of  a  part  of  the  Mississippi 
valley  (Iowa),  by  W.  J.  McGee. 

The  Canadian  Naturalist. — July  30.  Sketches  of  the  past 
and  present  condition  of  the  Indians  of  Canada,  by  G.  M.  Dawson. 
Some  observations  on  the  Menobranchus  maculatus,  by  H.  Mont- 
gomery. Address  on  disputed  points  in  Canadian  geology,  by 
J.  W.  Dawson. 

Jenaische  Zeitschrift  fur  naturwissenschaft. — July  16. 
W.  Haacke  on  blastology  of  corals  (bears  on  the  general  mor- 
phology, the  radial  and  bilateral  symmetry  of  corals).  1 

American  Journal  of  Arts  and  Sciences. — August.  Termiifll 
moraines  of  the  North  American  ice-sheets,  by  W.  Uph? 
loess  of  the  Mississippi  valley  and  the  /Eolian    hypo^ 
W.  Hilgard.     Discovery  of  a  new  group  of  Carbo 
in  South-eastern  Ohio,  by  E.  B.  Andrews. 
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ARCILKOLOCIY  OF  TIIK  CIIAMPLAIN  VALLKY. 

I;Y  I'KOF.  (JEO.  M.  PKRKINS. 

Tin-',  rcj^ion  which  surrounds  I^ikc  Ch.implain  presents  a  very 
^rciit  variety  in  its  surface  features.  As  the  tourist  sails 
thrDuj^li  the  Like  he  may  see,  here  lowl.uuls,  there  mountains;  on 
the  (jiie  hand  rocky  hillsides,  on  the  other  meadows  or  marshes; 
here  l)ounilles'*  forests,  tliere  wide  and  .sparsely  timbered  plains, 
the  whole  intersected  hv  numerous  lar;:e  streams  and  in  the  midst 
the  lake  itself,  its  northern  portion  filled  with  large  islands,  while 
south  of  these  is  open  w.iter.  Such  a  territor)'  must,  if  we  can 
jud^e.  have  (Miered  very  ^reat  altnictions  to  those  savage  tribes 
of  red  men  wlu\  in  the  early  d.iys  before  the  white  men  began  to 
encriMch  upon  the  lands  they  called  their  own,  roamed  through 
till*  forests  f)r  ^dided  in  their  canoes  tiver  the  water,  for  here  they 
wuul<l  tln<l  huntin'j4  i^roimcU  occupied  by  a  great  variety  of  game, 
surroun'lin;^  fishjn;^  grounds  of  equal  richness,  fertile  fields  for 
the  cultivation  of  ilie  \c\\  ve^^etables  which  they  used,  and  many 
a  wild  r.-treat  in  wliiih  they  could  conceal  themselves  from  any 
p  )werful  Uk:  \\\\*t  should  attack  and  defeat  them.  In  such  a 
re.L^nou  we  >liouId  e.\j>ect  to  discover  many  a  site  of  an  ancient 
vtlla;.;e  and  j^reat  numbers  of  those  stone  implements  which  indi« 
c.it«;  liie  former  j)re-M.-Uw'e  uf  those  who  made  and  used  them. 

We  dii  not.  howLver.  find  these  expectations  fully  realized,  for 
remain^  of  aucirnt  sLitlrinents  arc  vcrv  rare,  and  no  sure  evidence 
exists  of  any  Jim^  continued  occupation  of  any  locality  in  the 
•♦-  •J^^      "  the  lake,  and  if  a  considerable  population, 

ever  lived  there,  it  was  long  before  the 

B^is.     In  the  writings  of  Champlain  and 

1  the  quoted  statements  of  the  sav- 
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PROCEEDINGS  OF  SCIENTIFIC  SOCIETIES. 

Appalachian  Mountain  Club,  August  27. — A  field  meeting 
was  held  at  Rev.  Mr.  Worcester's  study,  near  the  Intervale  station, 
North  Conway,  August  27,  when  the  following  papers  were  read: 
Three  days'  walk  upon  the  Great  Range,  by  W.  H.  Pickering; 
The  changes  in  the  Saco  meadow  caused  by  freshets,  by  Rev. 
Henry  A.  Parker ;  Notes  upon  local  names  of  the  mountains,  by 
Rev.  John  Worcester;  Report  upon  some  new  paths,  by  Dr.  \V. 
B.  Parker. 

Boston. Society  of  Natural  History,  October  i. — Mr.  M.  E. 
Wadsworth  remarked  on  Danalite,  Picrolite  and  Picrosmine. 
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SELECTED  ARTICLES  IN  SCIENTIFIC  SERIALS. 

Quarterly  Journal  of  Microscopical  Science. — ^July.  The 
morphology  of  the  vertebrate  olfactory  organ,  by  A.  Milnes  Mar- 
shall. On  the  brain  of  the  cockroach  {Blatta  orientaiis),  by  E 
T.  Newton.  The  microphytes  which  have  been  found  in  the 
blood,  and  their  relations  to  disease,  by  T.  R.  Lewis.  On  the 
early  development  of  the  Lacertilia,  etc.,  by  F.  M.  Balfour.  On  cer- 
tain points  in  the  anatomy  oi  Peripatiis  capensis,  by  F.  M.  Balfour 
(shows  that  the  nervous  cords  are  minutely  ganglionated). 

The  Geological  Magazine. — ^July.  How  the  appearance  of 
a  fault  may  be  produced  without  fracture,  by  VV.  O.  Crosby.  The 
slow  secular  rise  or  fall  of  continental  masses,  by  K.  Petterson. 

August. — A  cruise  among  the  volcanoes  of  the  Kurile  islands, 
by  John  Milne.  The  surface  geology  of  a  part  of  the  Mississippi 
valley  (Iowa),  by  W.  J.  McGee. 

The  Canadian  Naturalist. — ^July  30.  Sketches  of  the  past 
and  present  condition  of  the  Indians  of  Canada,  by  G.  M.  Dawson. 
Some  observations  on  the  Menobranchus  macidatus,  by  H.  Mont- 
gomery. Address  on  disputed  points  in  Canadian  geology,  by 
J.  W.  Dawson. 

Jenaische  Zeitschrift  fur  naturwissenschaft. — July  16. 
W.  Haacke  on  blastology  of  corals  (bears  on  the  general  mor- 
phology, the  radial  and  bilateral  symmetry  of  corals). 

American  Journal  of  Arts  and  Sciences. — August.  Terminal 
moraines  of  the  North  American  ice-sheets,  by  W.  Upham.  The 
loess  of  the  Mississippi  valley  and  the  ^olian  hypothesis,  by  E 
W.  Hilgard.  Discovery  of  a  new  group  of  Carboniferous  rocks 
in  South-eastern  Ohio,  by  E.  B.  Andrews. 
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ARCH/EOLOGY  OF  THE  CHAMPLAIN  VALLEY. 

BY  PROF.  GEO.  H.  PERKINS. 

THE  region  which  surrounds  Lake  Champlain  presents  a  vcr>' 
great  variety  in  its  surface  features.  As  the  tourist  sails 
through  the  lake  he  may  see,  here  lowlands,  there  mountains;  on 
the  one  hand  rocky  hillsides,  on  the  other  meadows  or  marshes ; 
here  boundless  forests,  there  wide  and  sparsely  timbered  plains, 
the  whole  intersected  by  numerous  large  streams  and  in  the  midst 
the  lake  itself,  its  northern  portion  filled  with  large  islands,  while 
south  of  these  is  open  water.  Such  a  territory  must,  if  we  can 
judge,  have  offered  very  great  attractions  to  those  savage  tribes 
of  red  men  who,  in  the  early  days  before  the  white  men  began  to 
encroach  upon  the  lands  they  called  their  own,  roamed  through 
the  forests  or  glided  in  their  canoes  over  the  water,  for  here  they 
would  find  hunting  grounds  occupied  by  a  great  variety  of  game, 
surrounding  fishing  grounds  of  equal  richness,  fertile  fields  for 
the  cultivation  of  the  kv(  vegetables  which  they  used,  and  many 
a  wild  retreat  in  which  they  could  conceal  themselves  from  any 
powerful  foe  who  should  attack  and  defeat  them.  In  such  a 
region  we  should  expect  to  discover  many  a  site  of  an  ancient 
village  and  great  numbers  of  those  stone  implements  which  indi- 
cate the  former  presence  of  those  who  made  and  used  them. 

We  do  not,  however,  find  these  expectations  fully  realized,  for 
remains  of  ancient  settlements  are  very  rare,  and  no  sure  evidence 
exists  of  any  long  continued  occupation  of  any  locality  in  the 
immediate  vicinity  of  the  lake,  and  if  a  considerable  population, 
with  fixed  settlements,  ever  lived  there,  it  was  long  before  the 
advent  of  the  early  explorers.  In  the  writings  of  Champlain  and 
others,  we  find  intimations,  in  the  quoted  statements  of  the  sav- 
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ages,  that  at  one  time  the  shores,  especially  the  eastern,  and  the 
large  islands  of  the  lake  to  which  he  gave  his  name,  were  inhab- 
ited, but  the  savage  allies  of  Champlain,  who  early  in  the  summer 
of  1609  sailed  through   it,  told  him  that  because   of  hostilities 
between  the  tribes  they  were  not  then  peopled,  and  this  explorer 
did  not,  apparently,  see  any  of  the  Iroquois  who  held  the  region 
until  he  reached  a  place  which   must,  judging  from   his  brief 
description,  have  been  near  what  is  now  Crown  Point     At  this 
place,  in  May  1609,  he  joined  his  Algonquin  allies  in  a  battle  with 
the  Iroquois,  and  thus   inaugurated  the  long  series  of  conflicts 
which  have  made  the  place  historic.     Probably,  further  investiga- 
tion will  disclose  some  new  facts,  but  at  present  we  know  of  only 
two  localities  very  near  the  lake  shore  where  there  are  any  sure 
evidences  of  continued  occupation.     One  of  these  is  on  the  shore, 
or  very  near  it,  at  Plattsburgh,  N.  Y.,  the  other  is  further  from  the 
lake,  on  the  banks  of  the  Missisquoi,  one  of  the  rivers  emptying 
into  the  lake,  near  Swanton.    Here  and  there  on  the  large  islands, 
and  near  the  shore,  large  quantities  of  flint  chips,  or  an  unusual 
abundance  of  specimens,  arouse  a  suspicion  that  there  was  located 
at  one  time  a  village,  but  the  proof  is  wanting  in  all  cases,  though 
the  probability  may  be  strong.     As  we  should  expect  from  what 
we  know  of  the  condition  of  the  tribes  when  first  visited  by  white 
men,  we  find  relics — and  of  many  kinds,  and  in  all  a  considerable 
quantity — not  often  in  large  numbers  in  a  limited  area,  but  scat- 
tered here  and  there  over  the  country.    Near  the  mouths  of  some 
of  the  larger  streams,  and  along  their  banks,  more  are  found  than 
elsewhere,  and  there  are  some  favored  localities  where  diligent 
collectors  have  been  rewarded  with  more  than 'ordinary  success, 
hut  after  all,  at  least  so  far  as  Vermont  is  concerned,  the  above 
statement  holds  true.     One  of  the  most  interesting  localities,  and 
one  that  probably  affords  us  some  of  the  most  ancient  specimens, 
is  that  already  mentioned  near  Swanton.     As  a  full  account  of 
this    locality  has  been    published    in    the    Portland  Volume  of 
Proceedings  of  the  American  Association  for  the  Advancement 
of  Science,  where  some  of  the  specimens  arc  figured,  I  need  only 
give  here  a  brief  statement  of  the  leading  facts  respecting  it 
When  Swanton  was  settled  by  white  men  a  village  of  St  Francis 
Indians  was  located  near  the  place,  and  many  stone  implement's 
used  by  them  have  since  been  found.     Probably  most  of  the 
objects  of  this  sort  found  on  or  near  the  surface  should  be  referred 
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to  this  people.  But  another  and  more  ancient  people  had  also 
had  a  settlement  near  the  same  place,  whose  only  relics,  so  far  as 
we  know,  are  such  as  they  buried  with  their  dead.  On  a  sandy 
ridge  near  the  Missisquoi,  about  fifteen  years  ago,  an  extensive 
pine  forest  was  partially  cut  away.  The  trees,  some  of  which  had 
been  growing  perhaps  for  centuries,  had  hitherto  protected  the 
mobile  soil  from  the  prevailing  winds,  but  after  the  clearing  the 
sand  was  blown  away  until  stone  objects  and  fragments  of  bone 
were  disclosed.  My  friend,  Mr.  H.  H.  Dean,  of  Swanton, 
together  with  others,  thereupon  examined  the  locality  and  dis- 
covered that  where  the  old  pine  forest  had  stood,  some  unknown 
race  had  buried  their  dead,  placing  in  their  graves  such  objects  as 
custom  or  affection  indicated. 

Between  twenty  and  thirty  graves  in  all  have  been  discov- 
ered. A  variety  of  objects  have  been  taken  from  them,  some  of 
which  were  found  directly  beneath  the  stumps  of  large  trees. 
These  objects  differ  materially  from  those  which  belonged  to  the 
Algonquins,  being  of  finer  material  and  more  e.xcellent  workman- 
ship, and  most  of  them  closely  resemble  similar  specimens  from 
the  mounds  of  the  Mississippi  valley,  many  being  identical.  In 
all  cases  except  two  the  sand  about  the  bodies  was  colored  a  dark 
red,  probably  by  some  mixture  of  red  hematite  and  water,  and 
some  of  the  stone  implements  are  stained  with  this  same  sub- 
stance. The  skeletons  in  the  graves  were  mostly  decomposed,  so 
that  only  few  and  fragmentary  bones  have  been  preserved.  A  few 
objects  made  of  native  copper  beaten  into  shape  were  found,  such 
as  chisels,  small  bars,  and  beads  made  of  sheet  copper  rolled  into 
tubes.  Shell  beads  almost  precisely  like  some  of  those  figured 
by  Mr.  C.  C.  Jones  in  "  Antiquities  of  Southern  Indians,"  have 
been  found  in  considerable  number.  Of  stone  implements  and 
ornaments  a  much  greater  number  were  found;  of  these,  perhaps 
the  most  interesting  are  stone  tubes,  of  which  about  a  dozen 
have  been  obtained.  Those  are  all  of  similar  form,  being  cylin- 
drical, the  perforation,  at  one  end  about  half  an  inch  in  diam- 
eter, enlarges  to  nearly  an  inch  in  diameter  at  the  other  end. 
They  are  of  smooth,  hard  stone,  of  a  drab  color  in  .some  speci- 
mens, brown  in  others.  They  are  very  nicely  formed  and 
finished,  the  surface  being  smooth  and  almost  polished.  The 
small  end  of  the  bore  was  stopped  somewhat  imperfectly  by  a 
stone  plug  ground  into  shape.     The  length  of  the  tubes  varies 
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from  .seven  inches  to  thirteen  inches.  Similar  tubes  have  been 
found  on  one  of  the  islands  in  I^ke  Champlain  and  near  Bur- 
lington, and  Mr.  S.  L.  Frey,  of  Palatine  Bridge,  N.  Y.,  has 
described^  very  similar  ones  from  graves  at  that  locality.  And  in 
most  respects  the  graves  which  Mr.  Frey  has  discovered  resemble 
those  found  in  Swanton  to  a  very  remarkable  degree.  Several 
gorgets,  or  two-hole  stones,  some  of  them  made  with  great  skill, 
have  been  found  in  the  graves,  and  other  objects  which  may 
properly  be  classed  with  them,  viz:  boat-shaped  stones  and  two 
carved  bird-like  heads.  All  of  these  are  made  from  ornamental 
stone,  and  are  carefully  finished  and  perforated,  at  each  end  of  the 
base  in  the  heads,  and  each  side  of  the  middle  in  the  boat-stones. 
It  is  worthy  of  note  how  large  a  proportion  of  the  objects  which 
were  buried  in  these  graves  are  ornamental  in  their  character, 
or  at  least  of  a  higher  grade  than  the  ordinary  axes,  spear, 
arrowpoints  and  the  like.  Although  specimens  of  these  have 
been  found,  they  do  not  occur  in  large  quantities,  and  they  do 
not,  as  is  usually  the  case,  make  up  the  greater  part  of  the  col- 
lection. 

In  North-eastern  Vermont  there  were  settlements,  formerly 
of  the  CoosUck  Indians,  a  branch  of  the  Abenaqui,  and  near 
what  is  now  called  Wells  river,  remains  of  a  village  and  fort 
were  visible  not  many  years  ago.  So  far  as  my  observation 
extends,  that  portion  of  Vermont  west  of  the  Green  mountains 
was  more  thickly  settled,  or  perhaps  it  would  be  more  correct  to 
say  more  frequently  visited  than  the  eastern  portion.  As  all 
the  specimens  are  obtained  in  such  a  manner  as  to  preclude  the 
possibility  of  fixing  even  their  relative  age,  this  cannot  be  defi- 
nitely determined,  but  I  am  clearly  of  the  opinion  that,  while 
probably  a  large  part  of  the  objects  found  are  to  be  considered 
as  having  been  made  and  used  by  the  Iroquois  or  Algonquin 
tribes,  there  are  others  of  a  more  elaborate  pattern,  showing 
greater  skill  and  taste,  which  are  to  be  referred  to  a  more  ancient 
and  unknown  people.  I  wish  to  give  a  general  account,  neces- 
sarily brief  and  imperfect,  of  the  several  kinds  of  objects  found  in 
that  part  of  Vermont  and  New  York  which  may  be  properly 
included  in  the  Champlain  valley.  Copper  articles  are  rare  and 
all  are  of,  presumably,  Lake  Superior  native  copper  beaten  into 
the  required  form.     More  copper  specimens  have  been  found  in 

*  American  Naturalist,  Vol.  y,\\\,  p,  637, 
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the  Swanton  graves,  as  incidentally  noticed  above,  than  in  any 
other  locality,  but  other  articles,  one  here  and  another  there,  have 
been  found  in  various  places.  A  very  fine  copper  gouge  was 
found  near  Milton  and  is  in  the  collection  of  Mr.  P.  C.  Dcming 
of  that  place,  who  has  a  very  fine  local  collection.  This  is 
shown  one-half  full  size  in  Fig.  5.  Spearpoints,  occasionally 
with  notched  stems  or  with  the  sides  of  the  stem  turned  over  to 
form  a  socket,  also  occur  sparingly.  These,  together  with  ihe 
articles  already  mentioned  in  connection  with  the  Swanton  graves, 
complete  the  list  of  copper  articles.  No  objects  made  from  shell 
except  the  shell  beads  from  Swanton  have  been  found. 

Specimens  of  earthenware  occur  all  over  the  State,  chiefly  in 
the  form  of  fragments.  The  only  entire  specimens  of  jars  now 
in  existence,  are  two  in  the  college  collection  at  Burlington.  Sev- 
eral others  have  been  found  but  have  been  destroyed.  Both  of 
the  entire  jars  are  figured  in  Vol  v,  pp.  14,  15,  of  the  Naturalist, 
though  Fig.  2  is  not  entirely  correct  in  its  representation  of  the 
rim.  As  I  have  given  a  detailed  account  of  some  of  the  more 
prominent  kinds  of  Vermont  pottery  elsewhere,^  it  must  suflSce  to 
give  here  only  general  statements.  All  of  the  earthenware  was 
ornamented  somewhat,  some  but  little,  some  more,  the  decora- 
tion consisting  of  impressed  figures  of  a  great  variety  of  form,  as 
squares,  circles,  triangles,  crescents,  key-shaped  figures,  etc.,  with 
lines  of  greater  or  less  width  running  either  horizontally, 
obliquely  or  vertically.  These  are  combined  to  form  a  great 
diversity  of  patterns.  Some  of  them,  as  may  be  seen  by  a  refer- 
ence to  the  figures  mentioned  above,  are  very  elaborate.  No 
decoration  by  the  application  of  paint  or  any  coloring  material 
occurs.  In  most  cases  the  ornamentation  is  confined  to  a  nar- 
row band  around  the  rim,  and  I  believe  in  all  cases  the  lower 
portion,  which  was  globular,  was  smooth.  The  mouth  of  the 
jars  was  usually  circular,  but  sometimes  rectangular,  becoming 
circular  at  the  contracted  portion,  or  neck.  In  no  case  was  there 
any  attempt  at  imitation  of  animal  forms.  The  material  of  which 
the  jars  was  made  is  essentially  like  that  found  elsewhere.  In 
some  cases  it  appears  to  have  been  gravel  mixed  with  clay,  as  the 
fragments  of  quartz  and  feldspar  are  rounded,  in  other  cases  the 
fragments  are  angular,  and  were  obtained  by  pounding;  fine  sand 
seems  to  have  been  used  in  some  cases.    In  color  there  is  as  great 

^  Proc.  A.  A.  A.  S.,  Vol.  XX v. 
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a  variety  as  in  texture,  some  pieces  iKMiig  li^ht  stone  color,  others 
black  and  others  of  intcrmedidte  shades.  The  smallest  jars  are 
only  known  by  fragments.  From  these,  so  far  as  we  are  able  to 
reconstruct  the  jars,  we  judge  that  they  held  about  a  pint.  The 
largest  jar  is  one  mentioned  in  Thompson's  "  Vermont."  This 
was  found  in  Middlebury,  and  held  twenty  quarts,  but  I  can  not 
discover  what  has  become  of  it.  The  two  jars  in  the  museum  at 
Burlington  hold,  respectively,  nine  and  twenty-four  pints.  A  few 
fragments  of  pipes  have  been  found  made  of  tcrra-cotta.  Mr.  Dem- 
ing  has,  in  his  collection,  a  perfect  specimen  of  very  fine  material 
of  the  form  which  resembles  a  trumpet,  much  like  some  figured 
by  Schoolcraft.*  The  Milton  pipe.  Fig.  3.  is  of  very  fine  form,  of 
a  reddish-brown  color,  smooth  and  polished  on  the  surface.  It  is 
about  four  and  a-half  inches  long,  nearly  straight  except  at  the 
sm<iller  end,  which  is  abruptly  bent  down,  and  at  this  point  the 
bore  is  but  an  eighth  of  an  inch  in  diameter,  though  it  is  twice  as 
large  throughout  most  of  the  length,  and  at  the  large  end,  which 
is  two  inches  in  diameter,  it  expands  to  nearly  the  same  size. 
Across  the  middle  p)ortion  of  this  pipe  are  five  transverse  grooves, 
which  extend  about  half  way  around  the  body.  Dr.  Kellogg  of 
Plattsburgh  has  a  fragment  of  what  appears  to  have  been  a  very 
similar  pipe  from  the  New  York  shore  of  the  lake,  and  some  of 
those  figured  by  Schoolcraft  were  found  in  that  State.  In  the  ab- 
stnict  of  a  pafxrr  read  at  the  St.  Louis  meeting  of  the  A.  A.  A.  S., 
and  published  in  Vol.  27  of  the  **  Proceedings."  I  stated  that  no 
agricultural  implements  had  been  found  in  Vermont  Very  soon 
after  making  this  statement  I  found  undoubted  implements  of  that 
character,  and  while  they  are  by  no  means  abundant,  they  are 
certainly  not  absent,  for  I  have  seen  quite  a  number,  nearly  all  of 
them  spades,  although  one  or  two  may  have  been  used  as  hoes. 
None  of  the  specimens  exhibit  the  regular  oval  form  of  western  spe- 
cimens, but  all  are  more  or  less  narrowed  at  one  end,  and  are  gen- 
erally lanceolate  or  leaf-shaped.  Nor  do  they  equal  the  best  western 
sj>ecimens  in  regularity  of  outline  and  elegance  of  finish.  They 
are  all  of  flint  or  hornstone,  flaked,  and  are  usually  strong  though 
all  are  not  clumsy.  The  largest  are  about  ten  inches  long  and 
four  inches  wide,  while  the  smallest  may  not  be  half  so  large.  It 
is  not  unlikely  that  agricultural  operations  may  have  been  carried 
on  by  the  aid  of  other  implements  than  those  usually  assigned  to 

*  History,  t^c.  of  Indian  Tribes,  Part  I,  pis.  8  and  lo. 
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that  use,  and  many  specimens  of  celts,  ungrooved  axes  and  dK 
like  may  have  served  a  good  puqx>5e  as  spades  or  hoes.    Some 
of  the  specimens  found  in  Vermont,  which  from  their  form  would 
be  classed  as  celts,  are  of  soft  material  and  of  a  character  such  as 
to  render  it  very  probable  that  they  were  used  for  digging  rather 
than  cutting.    If  this  be  so,  agricultural  implements  may  be  more 
abundant  than  has  been  supposed.     All  the  ordinary*  varieties  of 
axes  and  hatchets  have  beeji  found  about  Lake  Champlain,  by  hx 
the  most  abundant  being  celts,  or  ungrooved  axes,  and  because 
of  their  great  diversity  in  size  and  form,  I  am  led  to  believe  that 
these   implements   may   have   served   many   different   purposes. 
Indeed  it  would  not  seem  very  improbable  that  the  same  imple- 
ment may  have  served  at  one  time  as  a  tomahawk,  at  another  as 
an  axe  or  chisel ;  or,  with  a  different  handle,  even  as  a  spade  or  hoe. 
Forming  a  sort  of  connecting  link  between  the  celt  and  the  grooved 
axe  is  the  notched  axe.     Most  of  the  specimens  of  this  class  arc 
small,  but  a  few  quite  large  ones  have  been  found ;  most  of  them 
are  rather  rude  and  of  coarse  material.     Grooved  axes  are  not 
common,  though  some  few  very  fine  specimens  have  been  found, 
but  I  have  seen  none  that  would  compare  favorably  with  the 
finest  Western  specimens  either  in  size  or  elegance  of  form.    The 
largest  which  I  have   seen  is  nine    inches    long  and    four  and 
a-half  inches  wide,  but  most  of  the    grooved   axes   are  much 
smaller.     Such  specimens  of  axes  as  have  been  collected  have 
been  obtained,  one  here  and  one  there,  singly,  nowhere  in  such 
groups   as  some   collectors   describe.     I   presume    that   all   the 
grooved  axes  ever  found  in  the  Champlain  valley,  unless  many 
were  destroyed   before  collectors   began  to   save   them,   would 
not  amount  to  so  large  a  number  as  Dr.  Abbott  mentions  from 
a  single  small  excavation  made  in  digging  a  cellar  in  Trenton,  N.J. 
Hatchets,  chiefly  of  flint,  are  found,  some  of  them  with  very 
sharp  edges  and   regular  form.     One  very  unique  specimen  of 
axe,  if  such  it  is,  should  be  mentioned  here.     It  is  in  the  posses- 
sion of  Mr.  W.  W.  Culver,  of  White  River  Junction,  and  was  found 
near  that  place ;  its  form  is  that  of  a  letter  L,  somewhat  like  one 
figured  by  Evans^  which  was  found  in  England,  but  the  Vermont 
specimen  is  much  larger.     It  is  shown  about  one-fourth  natural 
size  in  Fig.  6.     The  longer  arm  is  seven  and  a-half  inches  and 
the  shorter  four  and  three-quarters  inches  long,  and  both  arc 

'  Kudc  Slonc  Implements,  p.  124,  figure  82. 
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about  two  and  a-half  inches  wide  ;  it  is  made  from  basaltic  rock  ; 
one  surface  is  flat,  the  other  convex.  The  edges  are  rounded, 
well  made  and  sharp. 

Specimens  of  "pestles  "  are  often  found, though  whether  all  of 
them  were  used  as  implements  for  pounding  grain  seems  more 
than  doubtful.  In  our  collection  we  have  three  which  I  should 
hesitate  to  call  pestles.  One  of  these,  especially,  seems  unfitted 
for  such  use,  but  rather  seems  to  have  been  made  for  a  baton  of 
office,  or  a  club.  It  is  shown  about  one-half  natural  size  in  Fig. 
1  and  is  twenty-seven  inches  long,  quite  slender,  and  uniformly 
cylindrical,  its  average  diameter  being  about  two  inches.  Its 
weight  is  six  pounds.  The  diameter  is  nearly  equal  through- 
out; one  end  is  somewhat  contracted,  and  the  opposite  more 
so  to  form  a  neck  for  the  carved  head  which  terminates  it. 
This  carving,  though  not  elaborate,  yet  distinctly  and  strongly 
indicates  a  head,  somewhat  dog-like  and  somewhat  fish-like,  in 
some  features  resembling  one  animal,  in  others  the  other.  There 
are  no  ears,  but  the  eyes  are  large  and  prominent.  The  muzzle 
is  much  elongated,  the  whole  length  being  over  three  inches. 
The  mouth  is  represented  by  a  deep  groove  extending  back  on 
each  side  as  far  as  the  eyes.  From  the  lower  lip  a  raised  ridge  runs 
back  and  over  the  top  of  the  head,  which  resembles  somewhat 
the  gill-cover  of  a  fish.  The  material  is  a  gray  schist  well  finished, 
and  where  the  surface  is  not  weathered  it  is  smooth.  This  speci- 
men was  found  near  the  lake  shore  not  far  from  St.  Albans. 
Another  very  similar  specimen,  but  without  the  carving,  has 
recently  been  found  on  the  New  York  shore.  Another  specimen 
of  this  sort,  with  a  somewhat  similar  carving,  though  shorter  and 
thicker,  is  made  of  hard  red  sandrock,  such  as  occurs  abundantly 
in  this  region.  This  specimen,  though  of  about  the  same  diame- 
ter as  the  preceding,  is  only  half  as  long,  and  the  diameter  is  not 
so  uniform,  but  increases  from  the  carved  end  to  the  opposite, 
which  is  rounded  unevenly.  A  third  and  still  different  specimen 
was  found  near  Highgate,  Vt.  This  is  a  little  less  than  twenty 
inches  long  and  made  of  fine-grained  gneiss.  It  is  not  cylindrical, 
but  oval  in  cross  section,  the  surface  being  well  smoothed,  and  it 
appears  to  have  been  at  first  rectangular  in  cross  section  and 
made  oval  by  rounding  the  corners.  The  surface  was  first  picked 
and  then  ground  so  that  most  of  the  marks  of  the  pick  arc 
removed.     The    carved   enti    represents,  rather    rudely   but   yet 
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plainly,  the  head  of  a  squirrel  or  some  similar  animal.  All  of  the 
above  carvings  are  somewhat  oblique  with  reference  to  the  main 
shaft  of  the  specimens.  I  have  heard  of  a  similar  *'  pestle  "  with 
carved  end  in  the  State  collection  at  Albany,  but  I  have  not  seen 
it.  May  it  not  be  that  these  articles  were  either  clubs  or  for 
some  similar  use,  the  carving  indicating  the  totem  of  the  owner? 

Of  the  more  common  forms  of  "  pestles,"  we  have  found  in  Ver- 
mont, I  believe,  all  varieties.  Some  are  fusiform,  used,  evidently,  as 
rollers,  since  both  ends  are  in  some  cases  polished  by  the  friction 
with  the  hands,  others  as  obviously  used  for  pounding,  as  the 
more  or  less  rectangular  form  precludes  the  possibility  of  rolling 
them ;  one  of  these  is  three  inches  square  and  nearly  a  foot  and 
a-half  long,  flat  on  all  sides ;  other  specimens  are  flat  on  two  sides 
and  rounded  on  the  other  two ;  others  are  club-shaped,  and  soon. 

Pipes  are  rarely  found ;  in  all  I  know  of  no  more  than  six  per- 
fect specimens,  though  others  may  be  in  existence,  and  probably 
others  have  been  found  and  destroyed.  All  of  those  which  I 
have  seen  are  well  made,  and  polished,  and  while,  as  compared 
with  the  elaborately  carved  specimens  from  the  mounds,  our  Ver- 
mont specimens  appear  very  plain,  yet  they  are  not  of  inferior 
workmanship  though  simpler  in  form.  Only  one  si>ecimcn 
exhibits  any  attempt  at  imitation  of  animal  form,  and  this  not  to 
a  very  high  degree.  It  is  prolonged  on  one  side  of  the  rim  to 
form  what  appears  to  be  the  beak  of  a  bird.  The  form  of  this 
pipe,  Fig.  4,  is  cylindrical,  with  an  aperture  for  the  stem  about  half 
way  between  the  rim  of  the  bowl  and  the  base,  and  transversely  to 
this  there  is  another  hole  through  the  base  as  if  for  suspension 
when  not  in  use.  It  is  over  two  and  a-half  inches  long,  and 
rather  more  than  one  inch  in  its  longest  diameter,  the  cross  sec- 
tion being  oval.  It  is  made  of  a  compact,  gray,  mottled  lime- 
stone, well  polished  over  the  outside  and  on  the  inside  of  the  bowL 

Another  pipe  of  somewhat  different  form,  made  of  black  lime- 
stone, was  found  on  an  island  in  the  lake.  This  is  well  polished, 
the  upper  part  cylindrical,  or  rather  urn-shaped  ;  below  this  there 
is  a  narrow  rectangular  space,  and  below  this  it  is  contracted  and 
wedge-shaped.  The  lower  end  is  deeply  notched.  It  is  larger 
than  the  preceding,  being  three  and  a-half  inches  long.  The 
bowl  is  very  well  made  and,  as  in  the  former  specimen,  the  stem 
enters  at  the  side  near  the  middle.  Another  pipe  of  dark  clouded 
gypsum,  highly  polished,  is  in  general  form  like  that  of  a  modem 
clay  pipe.  This  is  described  in  Vol.  v,  page  13,  of  the  Natu- 
ralist.    Others  I  will  not  take  space  to  describe. 
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Gorgets,  with  one  hole  or  two,  are  found  all  over  the  region  we 
are  considering.  As  is  the  case  elsewhere,  these  are  usually 
made  of  some  compact,  fine-grained  stone  that  is  capable  of 
taking  a  smooth  polish.  Slate  is  the  most  common  material  in 
those  that  I  have  seen,  sometimes  red  roofing  slate,  often  a  dark- 
greenish  talcose  slate  veined  with  black.  The  gorgets  with  one 
hole  are  less  common  and  less  elegantly  made  than  those  with 
two,  and  the  material  seems  less  carefully  selected.  Of  the  two- 
hole  stones,  those  of  rectangular  outline  are  most  abundant,  not 
that  all  these  are  rectangular,  but  with  some  modification  of  this 
form,  as  with  corners  cut  off  making  an  octagonal  figure,  or  rounded 
more  or  less.  In  these,  as  in  the  banner  stones,  we  find,  in  Ver- 
mont, many  specimens  closely  resembling  those  found  in  the 
Mississippi  valley.  A  greater  range  was  possible  in  the  choice  of 
material  of  which  to  make  "  banner  stones  "  for,  as  they  are  often 
thick,  a  material  which  would  readily  cleave  into  thin  flat  pieces 
was  not  essential,  as  it  was  in  case  of  the  manufacture  of  gorgets. 
Accordingly  we  find  the  banner  stones  made  not  only  of  slate, 
like  that  of  which  the  gorgets  were  most  oflen  made,  but  also  of 
limestone,  greenstone,  syenite,  &c.  With  one  exception,  and 
perhaps  that  was  for  a  different  purpose,  all  the  banner  stones  are 
perforated,  sometimes  by  a  hole  of  considerable  size,  and  the 
regularity  which  we  find  in  the  perforation  of  very  hard  stones  is 
often  very  remarkable,  as  is  also  the  finish  of  the  entire  specimen. 

The  "  boat  stones  "  alluded  to  in  speaking  of  the  Swanton 
graves  are  also  found  in  other  places,  though  nowhere  common. 
Some  of  these  are  deeply  excavated  on  the  upper  or  flat  side, 
others  but  very  slightly  or  not  at  all.  In  the  selection  of  material 
for  the  manufacture  of  the  different  classes  of  what  are  consid- 
ered ornamental  articles,  some  principle  was  adopted  which  we 
cannot  understand,  for  while  stone  that  was  attractive  in  color  was 
used,  much  that  could  easily  have  been  obtained  and  that  would 
have  made,  so  far  as  our  judgment  goes,  much  more  beautiful 
objects,  was  neglected.  For  example,  in  many  places  on  the 
shore  of  Lake  Champlain,  a  fine  black  slate  conspicuously  veined 
and  clouded  with  pure  white  satin  spar  abounds,  and  everyone  is 
familiar  with  the  fact  that  a  great  variety  of  marble  is  abundant  in 
Vermdnt,  and  much  of  this  crops  out  on  the  surface  and  could 
have  been  easily  obtained,  but  when  we  search  in  collections  of 
archaeological  objects  for  specimens  made  of  these  materials,  wc 


1 879-]  Anhadogy  of  tlu  Champlain  Valley,  743 

search  almost  in  vain.  With  the  exception  of  one  of  the  carved 
heads  mentioned  above,  which  is  of  white  marble,  I  know  of  no 
specimen  made  from  any  of  the  kinds  of  stones  mentioned.  As 
a  general  rule,  I  think  that  the  stone  implements  found  in  the 
Champlain  valley  are  made  of  less  beautiful  material  than  those 
from  the  Mississippi  valley,  so  that  if  we  could  see  collections  of 
similar  objects  from  each  locality  side  by  side,  there  would  be  a 
noticeable  difference  in  brightness  and  variety  of  color.  This  is 
especially  true  when  we  consider  only  those  objects  made  of  the 
different  varieties  of  siliceous  stone.  It  is  not  altogether  owing, 
It  may  be,  to  any  lack  of  taste  in  the  selection  of  material  for 
making  arrow  and  spearheads,  but  to  the  fact  that  the  kinils  of 
stone  conveniently  accessible  to  the  New  England  tribes,  which 
were  suitable  for  flaking,  were  fewer  and  less  beautiful  than  those 
found  in  the  West.  Occasionally  jasper  or  agate,  or  some 
attractive  bit  of  stone  was  brought  from  I^ike  Superior  or  the 
Mississippi,  and  specimens  made  from  such  imported  material  are 
at  once  conspicuous  in  a  collection  on  account  of  their  greater 
beauty,  but  ordinarily  the  less  brightly-colored  materials,  the  gray 
quartzites,  dull  brown  or  black  hornstones,  and  bluish  or  milky 
quartz,  such  as  could  be  taken  from  ledges  near  at  hand,  furnished 
the  staple  for  flaked  articles,  while  pebbles  from  the  drift  somewhat 
increased  the  variety.  Fine  grained  flint,  prettily  veined  jaspers 
and  agates  are  not  wanting,  but  quartzites  were  largely  used,  and 
our  collections  lack  much  of  the  beauty  which  we  see  in  those 
from  other  localities.  Nevertheless  some  of  the  milk-white 
quartz  specimens  are  very  pretty,  and  one  of  the  most  commonly 
used  materials,  a  translucent,  bluish  quartz,  is,  in  fine  specimens, 
by  no  means  destitute  of  beauty. 

So  called  "  gouges,'*  though  not  among  our  most  abundant 
specimens,  are  yet  relatively  quite  common,  and  of  an  almost 
endless  variety  of  form.  That  all  of  these  grooved  implements 
were  used  as  gouges  is  very  doubtful.  Of  some  of  the  speci- 
mens I  have  found  it  impo.ssible  to  do  more  than  conjecture  the 
use.  None  of  the  objects  found  are  more  carefully  formed  or 
finely  finished  than  some  of  these  "  gouges,*'  and  most  of  them 
are  far  more  carefully  made  than  the  "  chisels  '*  or  celts.  Some 
of  the  larger  specimens  are  a  foot  in  length,  of  basalt  or  other 
hard  stone,  but  yet  are  made  with  a  degree  of  skill,  as  exhibited 
in  the  symmetry  of  form  and  smoothness  of  surface,  that  excites 
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great  admiration.  In  some  the  groove  is  wide  and  deep,  and 
reaches  from  end  to  end,  each  end,  in  some  cases,  being  ground 
to  an  edge,  in  others  it  is  short.  Some  are  flat  on  both  sides, 
others  on  one,  others  convex  on  both.  Some  have  one  end 
finished  like  a  gouge  and  the  opposite  like  a  chisel,  and  in  these 
the  gouge  end  is  flatter  than  usual  and  the  excavated  portion 
but  little  concave.  Some  o.re  of  such  soft  material,  as  steatite, 
that  it  is  difficult  to  see  how  they  could  have  been  of  much  ser- 
vice as  implements,  but  most  are  of  hard  stone.  Several  long 
"  gouges  *'  have  been  found  which  are  somewhat  peculiar  in  form. 
All  of  these  are  very  finely  made;  in  cross  section  they  arc 
shaped  like  a  narrow  Gothic  arch,  the  point  coming  opposite  the 
groove,  or,  in  such  as  have  only  a  short  groove,  the  portion 
above  this  may  be  nearly  cylindrical.  Fig.  2  shows  a  very  fine 
specimen  of  this  sort  which  is  over  a  foot  in  length.  It  is  made 
of  a  rather  hard  greenish  stone  and  is  elegantly  formed  and  pol- 
ished. It  is  in  the  collection  of  Hon.  A.  B.  Holbert  of  Essex,  Vt 
One  of  the  largest  of  these  specimens  is  in  the  collection  of  Dr. 
Kellogg,  of  Plattsburgh,  and  is  eighteen  inches  long,  with  the 
end  opposite  the  edge  broken  off",  so  that  its  entire  length  was 
probably  considerably  more.  The  groove  extends  through  the 
entire  length,  and  presents  the  unusual  feature  of  being  larger 
above  the  edge  than  just  at  it;  the  material  is  basalt.  Another 
specimen,  found  not  far  from  Burlington,  less  elegantly  made  and 
more  clumsy  but  yet  a  very  fine  specimen,  is  nineteen  inches 
long. 

The  different  classes  of  chipped  or  flaked  articles,  as  scrapers, 
rimers,  knives,  hatchets,  spear,  lance  and  arrow  points,  arc  found 
in  greater  or  less  abundance  on  the  shores  of  Lake  Champlain. 
Scrapers,  similar  to  those  found  elsewhere,  occur,  though  rather 
sparingly.  The  smaller  ones  are  oblong,  oval  or  nearly  circular, 
while  the  larger  are  more  triangular  or  lanceolate.  Some  of  the 
discoid  scrapers  are  very  small,  but  the  abruptly  beveled  edge  is 
carefully  chipped,  and  their  use  can  scarcely  be  doubted,  although 
similar  disks  of  flint  or  quartz,  half  or  three-quarters  of  an  inch  in 
diameter,  arc  found,  which  have  no  such  edge.  Sometimes  chance 
flakes,  chipped  off"  in  making  some  other  and  larger  object,  have 
been  by  a  little  labor  converted  into  scrapers.  Some  large  speci- 
mens occur  which  have  a  less  decided  scraper  edge,  and  may 
have  been  skin  dressers. 
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Of  knives  we  find  many  interesting^  specimens,  exhibitin;T,  I 
thmk.  more  than  the  usual  variety  of  form.  All  that  have  been 
found  on  the  eastern  shore  of  the  lake  are  chipped  or  flaked,  but, 
as  will  be  seen  hereafter,  ground  knives  have  been  found  on  the 
western  shore.  In  the  examination  of  our  specimens  I  have 
often  found  it  difficult,  and  sometimes  impossible,  to  decide 
whether  a  given  specimen  was  to  be  considered  a  knife  or  a  lance, 
or  a  spearhead,  for  the  "  knives  "  pass,  by  indistinguishable  gra- 
dations, into  several  other  classes  of  implements.  Moreover,  I 
cannot  doubt  that  often  the  same  implement  was  used  at  one  time 
without  a  handle  as  a  knife  or  skin  dresser,  and  at  another  fas- 
tened to  a  shaft  as  a  spear  or  lance.  Some  of  our  Vermont 
knives  are  quite  rude,  others  are  more  elegantly  formed  and 
finished,  but  none  of  them  present  so  finished  an  appearance  as 
some  of  the  ground  knives  from  other  localities.  The  common  oval 
knife  with  a  sharp  edge  all  around  it  is  often  found,  and  of  various 
sizes,  some  being  less  than  an  inch  in  diameter,  others  several 
inches ;  other  knives  are  ovate,  triangular,  lanceolate,  linear,  and 
many  more  or  less  irregular  modifications  of  these  forms.  All  of 
these  are  without  stems,  and  most  of  them  undoubtedly  knives, 
used  for  no  other  purpose  than  cutting.  Some  are  edged  on  all 
sides,  others  on  only  one ;  some  are  several  inches  long  and  not 
more  than  one  wide,  making  dirk-shaf)ed  implements. 

It  is  interesting  to  notice  that  on  both  shores  of  Lake  Cham- 
plain  we  find  the  same  quadrangular  forms,  broken  across  one  end, 
as  those  figured  by  Dr.  Abbott  in  his  **  Stone  Age  in  New  Jersey,"* 
and  from  the  appearance  of  our  specimens  I  am  inclined  to  agree 
with  him  in  believing  that  the  break  was  not  accidental,  or  rather, 
I  should  think  it  more  probable  that  the  broken  end  is  simply 
the  original  surface  of  the  block  of  flint  or  quartz  from  which  the 
knife  was  flaked,  and  while  all  the  other  sides  were  chipped,  this 
was  left,  perhaps  for  insertion  in  some  sort  of  a  handle  of  wood 
or  bone.  Stemmed  or  hafted  knives  of  many  forms  occur 
abundantly  all  over  this  region,  some  of  them  shaped  much  like 
a  modem  knife,  others  more  like  lance  or  spear  points,  and  I  do 
not  think  that  any  definite  line  can  b^  drawn  between  these  classes 
of  implements.  In  Vol.  v  of  this  magazine,  p.  16,  Fig.  5,  a  very 
peculiar  form  of  what  I  then  called  a  spear  point,  is  shown  about 
half  natural  size.  At  the  time  the  article  was  written,  this  speci- 
men was  the  only  one   I   had  ever  seen,  but  since  then  several 

*  Smithsonian  Rcj)ort,  1875,  P-  3^'»  '^P*-  '"•  "^ 
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others  have  been  found  of  similar  character.  If  these  specimens 
are  to  be  considered  as  implements  at  all,  they  are  better  fitted  for 
use  as  knives  than  as  spear  points,  and  on  this  account  I  will 
mention  them  here.  So  far  as  I  can  ascertain,  no  specimens  of 
this  sort  have  been  found  elsewhere,  but  they  occur  on  both  the 
Vermont  and  New  York  shores  of  the  lake,  though  none  have 
been  found  far  from  it.  Of  the  dozen  specimens  which  have  been 
found,  no  two  are  alike  in  form  or  size,  but  they  all  resemble  each 
other  in  being  made  of  slate,  usually  red  roofing  slate,  ground, 
not  chipped,  and  with  the  stem  notched  on  each  side  by  a  series 
of  semicircular  depressions.  In  some  specimens  the  notches  arc 
small,  in  others  large ;  one  specimen  having  but  two  deep  and 
wide  notches  on  each  side  of  the  rather  short  stem,  while  another 
has  five  smaller  ones.  As  has  been  said  all  are  of  slate,  those 
not  made  from  roofing  slate  are  of  drab  talcose  slate,  except  one 
which  is  of  a  compact  mica  slate.  In  some  the  surfaces  are  flat, 
beveled  only  near  the  edges,  which  are  straight  and  sharp  in  all, 
while  in  others  the  whole  surface  is  beveled  from  a  median  line. 
All  are  very  regularly  and  finely  formed ;  some  are  smooth,  others 
show  marks  of  grinding.  Most  are  more  or  less  ovate-triangular 
in  outline,  but  one  or  two  have  nearly  straight  and  parallel  sides, 
except  near  to  the  point.  Two  of  these  specimens  are  shown  full 
size  in  Fig.  7,  but  the  figure  does  not  fully  represent  the  regular- 
ity of  form  of  the  original.  One  or  two  are  so  long  and  narrow 
that  they  seem  wholly  unfit  for  any  use  as  implements,  one  espe- 
cially, made  of  talcose  slate,  is  nearly  nine  inches  long  and  one 
and  a-half  inches  in  width  at  the  base,  the  average  width  being 
much  less.  Such  an  implement  would  break  with  very  little 
rough  usage.  The  other  specimens  are  smaller  and  stronger,  but 
none  would  long  remain  intact  if  subjected  to  much  hard  treat- 
ment. Most  of  the  specimens  are  from  two  and  a-half  to  three 
inches  long,  some  being  a  little  less,  some  more  than  this.  The 
width  varies  less,  most  of  the  specimens  being  very  nearly  an 
inch  and  a-half  at  the  widest  part.  One  or  two  specimens  have 
been  found  which  were  precisely  similar  to  those  described  except 
that  the  stem  was  without  notches.  None  of  the  specimens 
show  decided  indications  of  having  been  used,  and  most  arc  as 
fresh  in  appearance  as  when  first  made ;  this  fact,  added  to  the 
great  weakness  of  some,  and  lack  of  strength  in  the  material 
of  all,  leads  me  to  conjecture  that  they  may  have  been  badges  of 
office  or  something  of  the  sort,  rather  than  for  any  definite  use. 


»  
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Rimers  and  drills  of  the  usual  forms  arc  found,  thoug^h  not  in 
great  numbers.  Most  of  the  perforations  found  in  various  speci- 
mens, as  banner  stones  and  tubes,  were  not  made  by  means  of 
flint  drills,  but  by  sticks  of  wood,  or  perhaps  hollow  reeds  and 
sand,  or  some  such  process. 

Spear,  lance  and  arrow  points  are  of  course  more  abundant  than 
any  other  class  of  sixjcimens,  and  all  the  varieties  figured  by  Col. 
Foster  are  found,  with  others  differing  from  these.  Some  very 
singular  inequilateral  forms  occur,  like  those  figured  by  Prof. 
Haldeman  in  a  recent  number  of  the  Naturalist,  and  many 
others.  Indeed  a  close  examination  of  any  large  collection  of 
flint  points,  will  show  that  entirely  symmetrical  forms  were  rarely 
attained;  by  far  the  larger  part  are  more  or  less  unequal,  both 
as  regards  curvature  or  straightness  of  the  edge  and  convexity 
of  the  surfaces.  One  edge  is  usually  more  strongly  curved  than 
the  other,  and  one  surface  more  convex  than  the  other.  Often 
the  blade  is  not  in  the  same  plane  with  the  stem,  but  seems 
twisted  upon  it,  due,  as  I  think,  less  to  the  intention  of  the 
maker  than  to  the  fracture  of  the  stone.  From  these  slightly, 
often  almost  imperceptibly,  unequal  points,  we  have  every 
gradation  to  those  which  are  nearly  as  unsymmetrical  as  {Pos- 
sible, and  of  these  latter,  some  arc  so  well  chipped  that  I  can- 
not regard  them  as  **  failures,"  but  for  some  unknown  reason  in- 
tentionally of  the  form  we  find  them.  In  comparing  the  specimens 
from  the  Champlain  valley  with  those  from  Georgia,  figured  by 
Mr.  Jones,  I  have  been  struck  with  the  close  resemblance  between 
them;  there  are  comparatively  few  of  the  objects  described  in 
•'Antiquities  of  the  Southern  Indians,'*  which  cannot  be  dupli- 
cated, often  exactly,  in  Vermont  specimens.  This  resemblance  is 
more  noticeable  because  among  Dr.  Abbott's  New  Jersey  speci- 
mens I  find  many  unlike  those  which  we  have  with  us. 

:o: 

THE  ORIGIN  OF  THE  DOMESTIC  ANIMALS. 

BY    G.    m:  MORTILLKT.^ 

WE  know  that  the  men  who  lived  in  our  region  during  the 
long  quaternary,  or  paleolithic  jXTiod.  were  autochthones. 
We  have  seen  that  they  developed  slowly,  regularly,  in  a  pro- 
gressive, continuous  manner,  both  from  a  physical  as  well  as  an 

'  Tran'-lated  from  Materiaux  pour  rilisioire  primitive  et  naturelle  de  THommt, 
1879.     4c  ct  5e  livraison*. 
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industrial  point  of  view,  from  the  beginning  of  the  quaternary 
up  to  the  present  (actuelle),  or  neolithic  epoch.  During  all  this 
vast  lapse  of  time  nothing  happened  to  interrupt  the  two-fold, 
ascending. progressive  movement;  nothing  has  seemed  to  disturb 
it.  No  new  element  has  been  suddenly  added.  This  movement 
has,  then,  operated  in  the  local,  autochthonous  population  with- 
out intrusion  and  mixture  of  foreign  populations. 

At  the  beginning  of  the  present  epoch,  on  the  contrary,  we  see 
all  at  once  a  new  civilization  introduced  without  transitional  steps. 
The  neolithic,  or  polished-stone,  industry,  to  which  I  have  given 
the  name  of  Robenhausienne,  appeared  all  at  once  without  the  least 
gradation,  and  at  the  same  time  we  find  a  new  human  type,  the 
brachycephalic  type.  There  was  here  an  invasion.  A  popula- 
tion from  abroad  brought  here  all  at  once  not  only  the  polished 
hatchet,  which  is  only  a  single  fact,  but  also,  and  what  is  espe- 
cially noteworthy,  pottery,  domestic  animals,  the  cereals,  monu- 
ments, dolmens  and  menhirs,  and  finally,  religious  ideas,  the  wor- 
ship of  the  dead.  All  this  was  completely  unknown  to  the 
autochthonous  population  of  geological  times,  to  the  paleolithic 
people.  We  see  that  with  the  polished  hatchet  appeared  six 
domestic  animals,  the  dog,  goat,  sheep,  ox,  horse  and  pig ;  three 
cereals,  wheat,  barley  and  rye,  accompanied  by  a  textile  plant,  the 
flax.  It  is  evident  that  there  took  place  an  industrial  revolution 
which  corresponds  to  that  produced  in  America  by  the  arrival  of 
the  Europeans.  It  is  incontestably  the  fact  that  here  was  a  great 
invasion— rgreat  at  least  from  the  point  of  view  of  the  results  pro- 
duced.    It  was  the  first  which  took  place  in  Western  Europe. 

Whence  did  this  invasion  come  ?     The  study  of  the  domestic 
animals  may  tell  us.     We  need  not  urge  the  case  of  the  dog, 
which  may  have  preceded  the  arrival  of  the  invaders.     Indeed,  • 
it  is  the  animal  the  most  anciently  and  completely  domesticated. 
Of  all  the  domestic  animals,  it  is  the  only  one  which  man  has  not 
been  obliged  to  care  for  and  watch.     We  may  say,  on  the  con- 
trary, that  he  watches  man.     Very  valuable  from   the  two-fold 
point  of  view  of  personal  necessity  and  of  the  chase,  it  was  held 
in  high  esteem  by  the  savage  and   nomadic  peoples  who  were 
always  on  the  qui  vive  and  lived  only  by  the  products  of  the 
chase.     In  fact,  the  dog  is,  in  oyr  day,  quite  what  he  was  among 
the  people  who  had   no  other  domestic  animals.     We  may  now 
say  some  words  as  to  his  origin, 
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Some  authors  have  derived  the  do{^  from  the  fox.  This  view 
is  not  probable,  because  there  exists  in  the  fox  a  particular  dis- 
position which  is  not  found  in  dogs. 

It  is  said  also  that  the  dojj  has  descended  from  the  wolf  or 
jackal.  This  is  possible,  but  is  not  probable;  wolves  and  jackals 
do  not  voluntarily  breed  with  dogs. 

We  meet  in  the  quaternary  beds  and  deposits  of  France  with 
the  remains  of  a  species  of  Canida:  more  nearly  allied  to  the 
domestic  dog  than  to  the  wolf  or  fo.x.  But  these  remains  are 
rare,  wholly  exceptional  in  our  region.  If  this  canid  has  given 
origin  ^o  some  one  of  our  domestic  dogs,  which  is  possible,  this 
could  not  have  occurred  in  our  country.  This  event  happened 
when  the  quaternary  canid  was  in  its  own  countr>%  where  it 
abounded  and  lived  in  continual  contact  with  man. 

Among  savage  animals  which  may  have  given  origin  to  the 
domestic  dog  are  found  the  colson  and  buansu,  veritable  wild 
dogs.  They  actually  inhabit  the  regions  of  India  situated 
between  the  Lower  Himalaya  and  the  coast  of  Coromandel. 
They  are  perhaps  the  emigrated  descendants  of  the  quaternary 
canid  of  which  I  shall  speak  presently,  and  indeed  they  have 
close  osteological  resemblances. 

Our  actual  races  of  dogs  arc  so  numerous,  so  varied  in  form, 
so  different  that  ver>'  probably  they  have  had  different  origins. 
Certainly  there  is  one  which  has  come  from  the  cabcru,  the  wild 
dog  of  Abyssinia,  which  has  been  found  as  far  as  the  center  of 
Africa.  Certainly  one  of  the  oldest  races  of  dogs  in  Kgypt  is  the 
domesticated  cabcru.  Indeed,  on  the  Egyptian  pictures  which  go 
back  to  the  remotest  periods,  to  the  fourth  and  even  to  the  third 
dynasty,  that  is  to  say  from  3000  to  4000  years  before  our  era, 
we  have  seen  certain  large  greyhounds.  Indeed,  the  cabcru  is 
extremely  near  the  greyhound. 

But  we  will  not  speak  farther  of  the  dog.  The  five  other 
domestic  animals  which  we  have  seen  to  have  appeared  in  West- 
ern Europe  contemporaneously  with  the  polished  hatchet  and  with 
pottery  are,  the  horse,  ox,  goat,  sheep  and  pig. 

S.nce  all  the  animals  have  had  quaternary  ancestors  in  our 
region,  they  have  therefore  been  supposed  to  have  been  domesti- 
cated by  us.  Certain  naturalists,  indeed,  assume  that  this  has 
been  the  case.  An  attentive  studv  of  facts  contradicts  this  asser- 
tion.     The  domestic  aninials  appeared  all  together,  contempora- 
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neously,  associated  with  a  totally  new  civilization  which  arrived 
simultaneously.  They  were,  then,  imported,  like  the  civilization 
which  they  accompanied.  They  were  not,  therefore,  domesticated 
there  as  indigenous  products,  but  foreign  products  introduced 
into  the  country  by  new  arrivals,  by  invaders. 

This  general  proof  of  the  non-indigenous  domestication  is  cor- 
roborated by  the  study  of  details.  If,  at  the  quaternary  epoch, 
the  horse,  the  ox,  the  goat  were  ancestral  representatives  in  all 
France,  it  was  not  so  with  the  sheep.  In  our  quaternary  deposits 
it  has  only  occurred  on  the  Mediterranean  shore.  It  has  been 
found  in  Herault ;  it  is  abundant  at  Menton.  This  is  euidently 
the  northern  limit  of  its  habitat,  and  consequently  this  cannot  be 
its  place  of  domestication. 

The  fact  is  still  more  explicit  as  regards  the  pig.  In  the 
Robenhausian,  or  polished-stone  epoch,  we  have  recognized  two 
species  of  domestic  pigs  in  France,  in  Switzerland  and  in  Italy. 
To  the  ordinary  pig  which  originated  from  the  wild  boar,  an 
animal  abundant  in  our  quaternary  deposits,  may  be  added  the 
turf  pig,  very  different,  which  has  no  other  ancestor  in  the 
countries  which  I  have  just  named.  To  learn  where  the  domestic 
animals  have  come  from,  we  should  take  into  account  the  geo- 
graphical area  of  their  savage  ancestral  types.  At  the  quaternary 
epoch  the  wild  horse,  identical  with  the  domestic  horse,  was 
extremely  abundant,  not  only  in  Western  Europe  but  also  in 
Asia  Minor,  on  both  slopes  of  the  Caucasus  and  over  all  the 
basin  of  the  Caspian  sea.  It  extends  still  farther  to  the  east 
Its  area  of  habitation  traversed  Europe  and  Asia. 

The  wild  quaternary  ox  had  a  habitat  a  little  less  extended 
than  the  horse ;  nevertheless,  like  the  latter,  it  extended  from  our 
region  very  far  into  Western  Asia.  Without  speaking  of  the 
species  with  the  hump,  like  the  aurochs,  there  were  two  types  of 
true  oxen,  the  urus.  of  very  great  size,  and  another  ox  of  much 
less  size.  Our  domestic  oxen  certainly  originated  from  one  of 
these  two  types,  perhaps  from  both. 

The  domestic  goat  may  likewise  have  been  derived  from  the 
bouquetin  of  the  Alps  and  of  Spain,  as  also  from  the  egagre^  the 
bouquetin  of  Crete,  of  Southern  Caucasus,  of  Armenia  and  of 
Persia.  Bouquetins  and  cgagres  breed  spontaneously  with  the 
goat  and  produce  very  readily  fertile  hybrids,  which  proves  that 
there  exists  between  them  strong  bonds  of  parentage. 
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The  sheep  is  a  tmnsformation  of  the  mouflon  of  Corsica,  of 
Sardinia,  of  Cyprus,  which  joins  in  the  east,  by  Asia  Minor,  the 
argali  sheep  (mouflon)  of  Grand  Tartary. 

Finally,  the  ordinary  pig  is  evidently  a  modified  wild  boar. 
Indeed,  our  pig  set  at  liberty  assumes  the  characters  of  the  wild 
boar,  and  the  latter,  raised  like  our  pigs,  end  by  resembling  them. 
Like  the  horse,  or  the  ox.  the  wild  boar  ranges  from  Europe  to 
Asia.  Moreover,  it  is  only  in  Asia  that  we  find  wild  another 
swine,  which  is  allied  to  the  turf  pig. 

The  only  country  containing  all  the  ancestral  types  of  domestic 
animals  introduced  into  Western  Europe  at  the  Robenhausian 
epoch  is  that  part  of  Asia  which  extends  between  the  Mediterra- 
nean, the  Grecian  archipelago,  the  Black  sea,  Caucasus,  the  Cas- 
pian sea,  the  limits  of  Afghanistan,  the  north  of  Persia  and 
Assyria.  We  should  conclude  that  it  is  from  that  region  that  has 
proceeded  the  great  wave  of  migration  which  has  brought  us, 
with  the  civilization  of  the  polished  stone  epoch,  our  first  domes- 
tic animals. 

The  study  of  cultivated  plants  confirms  the  facts  deduced  fi-om 
the  study  of  the  animals.  The  invaders  of  the  west  of  Europe, 
which  at  the  Robenhausian  epoch  brought  us  the  domestic 
animals,  also  introduced  to  us  the  three  cereals,  wheat,  barley  and 
rye.  It  is  an  agriculture  transferred,  transplanted  all  at  once,  and 
which  consequently  has  not  taken  birth  in  our  regions.  The 
three  cereals  which  I  have  ju5t  cited  have  had  no  ancestors 
among  us.  Among  all  the  wild  grasses,  which  have  been  well 
studied  and  are  perfectly  known,  none  approach  the  wheat,  barley 
or  rye.  We  are  ignorant,  it  is  true,  of  the  ancestral  forms  of 
these  three  cereals,  nevertheless,  botanists  are  quite  generally 
agreed  that  they  came  from  the  Caucasian  regions.  A  certain 
fact,  which  militates  in  favor  of  this  opinion,  is,  that  the  cereals 
named,  whenever  they  have  been  cultivated  in  our  fields,  some- 
times leave  sporadic  or  spontaneous  descendants ;  but  they  soon  dis- 
appear at  the  end  of  two  or  three  years  and  are  no  more  to  be  seen. 
In  the  Caucasus,  on  the  contrar)',  these  sporadic  and  spontaneous 
individuals,  escaped  from  cultivation,  perpetuate  themselves  for  a 
series  of  several  years,  besides  that,  they  are  generally  more 
frequent.  This  proves  that  there  they  are  nearer  the  place  of 
origin,  if  that  be  not  the  place  of  origin  itself. 

With  the   wheat,  barley  and   rye  the  Robenhausian  invaders 
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brought  us  a  textile  plant,  of  which  they  made  great  use, /.f., 
flax.  This  plant  is  most  useful  in  determining  with  precision  the 
point  of  departure  of  the  Robenhausian  civilization.  This  civili- 
zation did  not  come  from  North-eastern  Asia ;  for  in  China  they 
have  the  hemp,  a  textile  plant  much  more  useful  than  flax  ;  but 
the  hemp  was  completely  unknown  in  Western  Europe  during 
the  entire  polished  stone  epoch. 

Flax  also  was  very  widely  spread  in  ancient  Egypt,  to  the 
exclusion  of  hemp.  It  can  perhaps  be  inferred  from  this  that  the 
civilization  which  we  have  studied  has  come  from  Egypt,  or  at 
least  from  South-western  Asia.  To  recognize  the  slight  founda- 
tion of  this  assertion  it  suffices  to  return  to  the  domestic  animals. 
We  have  seen  that  the  great  migration  of  the  Robenhausian  or 
polished  stone  epoch  brought  us  the  domestic  horse.  However, 
the  domestic  horse,  far  from  having  originated  in  E^ypt,  was  not 
introduced  into  that  country  until  after  the  time  of  the  pastoral 
kings,  at  the  beginning  of  the  eighteenth  dynasty,  in  the  eighteenth 
century  before  our  era.  The  first  domestic  equid  of  Egypt  was 
the  ass,  an  animal  of  African  origin.  But  the  ass  did  not  occur 
at  all  in  Europe  during  the  stone  age.  This  absence  of  the  ass, 
a  very  useful  animal  which  lives  very  well  in  our  climate,  is  also 
a  proof  that  the  civilization  of  the  first  great  European  migration 
did  not  come  from  South-western  Asia,  which  has  wild  horses 
allied  to  the  ass,  such  as  the  onager,  which  inhabits  the  shores  of 
the  Indus  and  extends  to  Southern  Persia ;  or  the  hemione  of 
Upper  Asia  and  Mongolia.  Everything  in  the  study  of  the 
domestic  animals  and  cultivated  plants  concurs,  then,  to  prove 
that  the  first  great  migration  which  entered  the  south-west  of 
Europe,  at  the  Robenhausian  epoch,  came  from  Asia  Minor, 
Armenia  and  the  Caucasus.  From  our  actual  knowledge,  we 
cannot  establish  whether  this  migration  has  followed  the  route  of 
the  land  or  even  the  course  of  the  sea ;  but  this  much  is  certain, 
that  in  either  case  it  reached  us  by  the  Mediterranean  basin.  If, 
without  pastoral  and  agricultural  facts,  we  seek  proofs  of  this 
fact,  we  shall  find  in  it  the  retrograde  artistic  movement,  and  in 
the  introduction  of  architecture  or  the  appearance  of  a  monu- 
ment, the  dolmen. 

The  last  populations  of  the  geological  periods,  that  of  the 
Magdalcnian  epoch  which  terminated  this  period,  had  a  very  pro- 
nounced artistic  sentiment.    We  have  found  in  France,  in  Switzer- 
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land,  in  Belgium  and  in  England,  in  the  deposits  of  this  epoch, 
true  works  of  art.  These  are  engravings  and  sculptures  repre- 
senting in  a  very  natural  manner,  but  very  true  and  well  studied, 
representations  of  animals. 

But  with  the  Robenhausian  invasion  this  first  start  in  art  com- 
pletely disappeared.  We  see  no  more  ornamentation,  or  only 
rudiments  exist,  as  in  certain  dolmens  of  the  Mcebihan.  These  con- 
sist simply  of  fantastic  combinations  of  different  lines  represent- 
ing no  living  object  In  the  region  whence  the  Robenhausian 
migration  proceeded,  we  see  certain  peoples,  as  in  Persia,  who  in 
decoration,  still  in  our  time,  make  only  combinations  of  lines. 

The  first  monuments,  dolmens  and  menhirs,  were  brought  to 
us  by  the  Robenhausian  migration.  We  find  these  monuments 
at  the  north  and  south  of  the  region  whence  has  started  this 
migration.  We  have  discovered  dolmens  in  Palestine,  esp>ecially 
among  the  Moabites ;  we  have  found  them  still  more  to  the  north 
of  Asia  Minor.  On  the  other  hand,  it  is  well  known  that  dol- 
mens are  found  in  the  Caucasus,  and  that  they  pass  into  the 
Crimea. 

Finally,  at  what  date  has  the  migration  which  we  have  just 
studied,  taken  place  ?  Certainly  it  is  very  rash  to  seek  the  date, 
even  approximate,  of  events  so  distant.  However,  it  seems  to 
me  well  to  divert  our  researches  in  this  direction ;  so  with- 
out according  them  much  importance,  I  proceed,  finally,  to 
present  some  considerations  in  this  respect.  It  seems  to  me 
that  we  can  affirm  that  the  Robenhausian  migration  was  ante- 
rior to  the  great  Egyptian  civilization.  Indeed,  the  men  com- 
prising this  migration  did  not  know,  for  a  long  time,  indeed  a 
very  long  time,  anything  more  than  the  use  of  stone.  The 
Egyptian  civilization,  from  the  first  dynasty,  was  in  possession  of 
metals.  We  submit  that  there  were  no  relations  between  the 
Egyptians  and  the  countries  whence  the  emigrants  departed,  but 
it  was  not  long  before  this  relation  was  to  be  established,  since 
from  the  fifth  and  the  sixth  dynasty  Egypt  had  borrowed  much 
from  Asia,  notably  that  which  relates  to  the  working  of  metals. 
The  populations  which  invaded  Europe  had,  therefore,  already 
quitted  Asia  at  this  epoch. 
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HISTORICAL  SKETCH  OF  THE  SCIENCE  OF  BOTANY 
IN  NORTH  AMERICA  FROM   1635  TO  1840. 

BV  FREDERICK  BRENDEL. 

A  HISTORY  of  the  science  of  botany  in  North  America 
means  not  in  this  sketch  a  history  of  that  science  in  all  its 
branches,  but  rather  the  history  of  traveling  and  local  collectors, 
and  of  descriptive  botany  so  far  as  it  concerns  American  plants. 
For  until  Prof  A.  Gray's  popular  book,  **  How  Plants  Grow" 
appeared  in  1858,  not  a  single  work  of  any  importance  was  pub- 
lished in  this  country,  either  on  anatomy  or  on  the  physiology  of 
plants,  not  even  a  single  one  of  the  many  systems  ever  proposed 
had  its  origin  in  America.  And  yet  the  labors  of  American  and 
foreign  scientists  in  America  contributed  their  large  share  to  the 
advancement  of  science.  They  furnished  the  material  for  the 
work  in  all  the  other  branches  of  botany,  and  particularly  in  the 
geography  of  plants.  Most  of  them  did  a  toilsome  work,  exposed 
in  the  wilderness  to  manifold  fatigues  and  perils  ;  many  died  far 
from  home  on  the  glorious  battlefield  of  science,  as  it  were,  sword 
in  hand  ;  some  a  violent  death,  others  swept  away  by  a  pernicious 
climate. 

1635-1800. — It  wa:>  in  1635  that  the  first  book  on  North 
American  plants  ever  written,  was  published  by  Jacques  Philippe 
Cornut,  a  F*rench  physician.  He  described  Canadian  plants 
brought  over  to  Europe,  in  a  book  entitled:  Canadcnsium  Plantar- 
urn  Historia,  It  is  illustrated  by  good  drawings,  most  of  the 
species  being  recognizable  at  first  sight,  though  the  names  given 
are  quite  different  from  those  now  in  use.  But  the  work  docs 
not  contain,  as  might  be  inferred  from  the  title,  Canadian  plants 
only,  but  also  some  others  from  Spain  and  the  Orient.  Not  until 
thirty-seven  years  afterward,  in  1672,  was  another  account  of 
American  plants  given  by  John  Josselyn,  in  a  book  entitled 
Rariora  Novce  AnglicB^  and  in  1674,  in  an  account  of  two  voyages 
in  New  England. 

At  the  same  time,  in  1672,  Wm.  Hughes  published  in  London, 
The  American  Physician,  or  a  Treatise  of  the  Roots,  Plants,  etc. 

In  Ray's  Historia  Plantarum,  1688,  second  volume,  we  find  a 
"  Catalogus  plantarum  in  Virginia  observatarum,"  by  John  Ban- 
ister, an  English  missionary  and  botanist,  who  came,  in  1 680.  to 
Virginia,  where  he  made  his  collections.     The  same  catalogue 
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was  republished,  in  1707,  in  Petiver's  Memoirs  for  the  Curious. 
About  the  same  time  an  Enjjlishman,  Wm.  Vernon,  and  a  Ger- 
man, David  Krieg,  collected,  in  Maryland,  several  hundred  new 
species,  which  they  sent  to  Ray,  Petiver,  Sir  Hans  Sloanc  and 
others. 

James  Petiver,  a  London  apothecary,  described,  in  1 706,  in 
*•  Pterigraphia  Americana,"  some  North  American  ferns,  and 
Leonard  Pluckenet,  a  London  physician  who  lived  from  1642  to 
1706,  figured  many  North  American  plants  in  "  Almagestum 
Botanicum,**  1696,  and  **  Almatheum  Botanicum/'  1705. 

The  same  year  came  the  English  naturalist,  John  Clayton, 
(1685 -1773),  to  Virginia,  where  he  made  his  collections,  after- 
wards described  by  Gronovius,  a  distinguished  Dutch  botanist  at 
the  University  of  Leyden,  in  Holland.  His  **  Flora  Virginica 
Exhibens  Plantas,  quas  J.  Clayton  in  Virginia  collegit,"  was  pub- 
lished in  1743,  and  a  .second  edition  by  Gronovius,  the  son.  1762, 
augmented  by  observations  of  Clayton,  Colden,  Mitchell  and 
Kalm. 

From  1712  to  1719,  Mark  Catesby,  another  English  naturalist, 
collected  in  Virginia.  A  second  time  he  started  from  England 
and  arrived,  in  1 722,  in  South  Carolina.  He  traveled  three  years 
in  that  State,  in  Georgia  and  Florida,  visited  the  Bahamas  and 
came  back  to  England  in  1726,  where  he  published  from  1731  to 
1743,  the  valuable  work,  **The  Natural  History  of  Carolina, 
Florida  and  the  Bahama  islands,*'  two  volumes  in  folio  and  a  sup- 
plement with  two  hundred  and  twenty  colored  plates.  The  des- 
criptions are  in  English  and  French ;  a  German  edition  was  pub- 
lished in  1750.  After  his  death  (1749)  was  published  his  Hortus 
Britano-Americanus,  in  which  he  described  the  trees  and  shrubs 
of  the  British  colonies  in  North  America  adapted  to  the  soil  and 
climate  of  England.     London,  1763. 

Here  may  be  mentioned  a  natural  history  of  North  Carolina, 
by  Brickell,  in  Dublin,  1737. 

The  Swedish  naturalist,  Peter  Kalm,  explored  the  eastern  part 
of  Pennsylvania,  New  Jersey,  New  York  and  Canada  during  the 
years  1748  to  1751.  He  was  sent  by  the  Swedish  government  at 
the  proposal  of  Linnaeus,  whose  pupil  he  was.  The  original 
motive  was  the  American  mulberry  {Moms  rubra),  which  was 
known  to  grow  as  far  north  as  Canada,  in  a  climate  similar  to 
that  of  Sweden.     It  was  intended  to  acclimatize  the  tree  and  to 
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introduce  the  culture  of  the  silkworm  in  Sweden.  The  extensive 
botanical  collections  were  worked  up  by  Linnaeus  and  embodied 
in  his  herbarium,  where  they  exist  yet. 

Linnaeus  published,  1753,  the  first  edition  of  his  *'  Species 
Plantarum,"  in  which  he  described  S938  species,  all  that  was 
known  at  that  time,  and  of  which  5323  were  phaenogamous.  In 
all  his  writings  the  number  of  species  he  was  acquainted  with 
was  855 1  (7728  phaenogamous  and  825  cryptoganious).  Amongst 
these  are  1075  species  either  common  to  the  eastern  and  western 
continents  or  only  North  American,  inclusive  of  the  Arctic  re- 
gions and  exclusive  of  Mexico. 

Another  contributor  to  the  herbarium  of  Linnaeus  was  Cad- 
wallader  Colden,  Lt.  Governor  of  New  York,  who  was  born  in 
Scotland,  1688,  and  died  in  New  York,  1776.  The  catalogue  of 
his  collection  is  published  in  "  Acta  Societatis  Scientiarum  Up- 
salensis,  1743-1744.  His  daughter.  Miss  Jenny  Colden,  wrote  a 
Flora  of  New  York,  with  drawings,  the  manuscript  of  which  she 
transferred,  before  her  death,  to  Wangenheim  ;  afterwards  it  was 
incorporated  into  the  Banksian  Library,  but  never  published. 

Some  Canadian  plants  were  described  by  the  French  mission- 
ary, Xavier  de  Charlevoix,  in  his  "  Histoire  et  description  generale 
de  la  nouvelle  France,  1744."  About  the  same  time,  John  Bar- 
tram  (born  1 70 1,  died  1777  in  Philadelphia)  traveled  to  Lake 
Ontario,  and  published  his  valuable  observations  in  1751.  His 
son,  Wm.  Bartram  (i 739-1 823),  was  the  first  to  extend  his  botan- 
ical excursions  to  the  Southern  AUeghanies.  He  left  Philadel- 
phia in  1773,  traveled  through  Florida  and  Georgia  to  the  Chero- 
kee country,  and  went  through  Alabama  to  Mobile  in  1776.  He 
published  his  voyage  in  Philadelphia,  1 79 1.  This  valuable  work 
was  afterwards  translated  into  the  German,  in  1794,  and  in  French, 
in  1799. 

John  Mitchell,  an  American  physician  in  Virginia,  published 
additions  to  Linnaeus'  first  edition  of  Genera  Plantarum  in  his 
"  Dissertatio  de  Principiis  Botanicorum." 

Reinhold  Forster,  naturalist  to  Cook's  second  expedition,  com- 
piled a  catalogue  of  the  plants  of  North  America,  in  1 771,  with- 
out descriptions. 

A  number  of  species,  common  to  the  Southern  States  and  the 
West  Indies,  were  made  known  by  the  important  discoveries  of 
Chas.  Plumier  (1690-1695),  of  Nic.  Jos.  de  Jacquin  (i 754-1759) 
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and  of  Olaf  Swartz  (1785 -1789).  Only  the  latter  spent  a  year  on 
the  North  American  continent  before  he  went  to  the  West  Indies, 
where  he  alone  discovered  and  described  850  new  species.  The 
first  came  from  France,  the  second  from  Germany,  the  last  from 
Sweden. 

At  that  time  Humphrey  Marshall  made  the  woody  plants  his 
special  study.  He  published  his  "  Arboretum  Americanum,*' 
containing  276  species,  in  Philadelphia,  1785,  which  in  1788  was 
republished  in  Germany.  The  German  foresters  took  a  special 
interest  in  the  matter,  as  many  Americaa  woody  plants  had 
already  found  their  way  into  the  German  nuKeries,  and  by  some 
experiments  made  it  was  known  that  for  many  purposes  some 
sorts  of  American  timber  were  superior  to  the  indigenous,  and  .is 
the  greater  demand  for  fuel  in  some  industrial  districts  resulted  in 
a  final  scarcity  of  wood,  they  thought  that  the  cultivation  of 
American  timber  in  the  German  forests  would  be,  by  its  more 
rapid  growth,  of  great  advantage. 

Captain^  Wangenheim,  of  the  Hessian  troops,  afterwards  Prus- 
sian forest-officer,  studied,  during  his  eight  years  service  in 
America,  the  timber  of  this  country  with  regard  to  its  usefulness 
and  practicability  of  culture.  In  1781  he  published  descriptions 
of  some  North  American  trees,  and  after  his  return  to  Germany 
a  larger  work  with  drawings,  1787.  There  are  many  good  obser- 
vations on  the  soil  and  climate  and  their  influence  upon  the  cul- 
ture of  the  difTcrent  species,  but  the  drawings  are  inferior,  and  in 
one  there  is  a  great  error  which  is  worthy  of  notice.  On  plate 
18  is  figured  the  leaf  of  Carya  olhieformis  and  what  is  intended 
to  represent  its  fruit,  but  looks  rather  like  a  pea  nut.  Probably 
he  had  never  seen  the  nut,  which  he  described  as  "  kidney 
shaped,"  though  he  examined,  in  \Vm.  Prince's  nursery  at  Flush- 
ing, on  Long  Island,  the  young  tree  not  yet  bearing.  As  he  was 
eager  to  obtain  the  fruit,  somebody  by  mistake,  or  perhaps  for 
jest,  may  have  given  to  him  a  pea  nut  for  a  pecan  nut,  which  he 
drew.  He  gives  a  short  history  of  the  tree,  which  was  unknown 
in  the  English  colonies  until  the  peace  of  1762,  when  by  chance 
some  fur-traders  brought  a  small  number  of  the  nuts  to  New 
York.  Wm.  Prince  planted  (1772)  thirty  nuts  and  raised  ten 
plants,  which  (except  two  retained  for  propagation)  he  sold  to 
England  at  ten  guineas  a  piece. 

*  Here  iii.iy  l>c  corrcctcl  an  errnr  in  the  preface  of  Torrcy's  Flora  of  New  York, 
Wangenheim  was  not  a  surgeon  nor  an  M.  U. 
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In  1783,  was  sent  over  to  America  from  Vienna,  a  scientific 
expedition  under  the  charge  of  Prof.  Marter,  assisted  by  Dr. 
Stupicz,  two  gardeners  and  one  designer.  From  Philadelphia 
they  made  excursions  in  Pennsylvania,  to  Virginia  and  Carolina. 
In  the  latter  State,  Marter  met  Dr.  Schoepf,  surgeon  in  the  service 
of  the  Margrave  of  Ansbach,  another  German  petit-tyrant  who 
sold  his  poor  subjects  to  the  English.  Both  made  together  an 
excursion  to  Florida  and  the  Bahamas.  Marter  brought  large 
collections  to  Vienna,  and  Dr.  Schoepf  afterwards  published  a 
**  Materia  Medica  Americana."  Erlangen,  1787,  and  his  "Travels 
Through  the  Nortllf^merican  States,"  Erlangen,  1788. 

An  Italian  nobleman,  Luigi  Castiglioni,  traveled  from  1785  to 
1787  in  the  Eastern  States,  and  published.  1790,  his  "  Viaggio  n^Ii 
Stati  Uniti  del  America  Settentrionale,"  in  two  volumes.  The  latter 
half  of  the  second  volume  contains  observations  on  the  useful 
plants.  Like  Wangenheim  he  gives  to  his  countrymen  some 
hints  in  regard  to  acclimatation.  He  describes  most  of  the  east- 
ern and  southern  woody  plants  and  gives  a  few  good  drawings 
{Frankiinia  alataniaha  of  Marshall,  now  Gordonia  pubescens, 
Quercus banisteri and  Rhus  venenata).  He  made  himself  acquainted 
with  the  scientific  men  of  the  country,  and  in  a  passage  (p.  163 
second  volume)  where  he  objects  to  the  assertion  of  Raynal 
(Histoire  Philosophique  et  Politique),  that  America  has  never  pro- 
duced a  single  prominent  man,  be  it  in  science,  art  or  any  other 
branch,  he  names,  after  mentioning  a  number  of  military,  politi- 
cal and  scientific  men.  the  botanists,  John  Bartram  and  sons, 
Humphrey  Marshall,  Manasseh  Cutler  and  Dr.  James  Greenway 
of  Virginia,  who  made  valuable  collections. 

Thomas  Walter,  the  author  of  the  Flora  Carolintana,  published 
in  London,  1787,  was  born,  1740,  in  Hampshire  in  England.  He 
made  his  collections  on  a  small  area  of  scarcely  more  than  twenty- 
five  square  miles  on  the  Santee  river,  in  South  Carolina,  but 
though  he  declares  his  collection  very  incomplete,  it  contains 
over  a  thousand  species.  He  is  a  most  modest  man  and  not  an 
over  hasty  species-maker.  Whenever  he  is  in  doubt  about  a 
species  he  does  not  name  it,  but  calls  it  "  anonymous,"  for  only 
few,  he  says  in  the  preface,  are  allowed  to  name,  and  so  he  con- 
cedes to  those  who  are  the  leaders  in  science,  the  right  to  nacne 
those  plants  now  first  described.  To  his  name  on  the  title 
he  appends  '*  agricola  "  (farmer),  a  learned  farmer  indeed,  as  the 


1879]  /«  North  America  from  1635  to  1840.  759 

^'holc  book  is  written  in  I^tin.  In  front  of  the  book  is  a  copper- 
plate (representing^  Magnolia  frazeri  Walt.)  with  the  inscription  : 
"To  Thomas  Walter,  Esq.,  this  plate  of  the  new  auriculated 
Magnolia  is  presented  as  a  testimony  of  gratitude  and  esteem  by 
his  much  obliged  humble  servant,  John  Fraser." 

This  man,  John  Fraser,  was  a  Scotch  botanist  who  collected 
from  1780  to  1784  in  New  Foundland,  and  from  1785  to  1796  in 
the  United  States.  After  a  voyage  in  Russia  he  came  again  to 
America  with  his  eldest  son,  John,  in  1799^  He  visited  the  Alle- 
ghanies,  where  before,  in  1789,  he  had  traveled  with  Michaux, 
and  on  the  summit  of  the  Great  Roan  it  was  that  he  discovered 
the  beautiful  Rhododendron  cataivbiense,  now  cultivated  in  many 
varieties.  After  a  visit  on  the  island  of  Cuba,  where  he  met 
Humboldt  and  Bonpland,  father  and  son  returned  to  England 
in  1802.  Once  more,  1807,  both  came  to  North  America.  The 
elder  Fraser  died,  181 1,  in  Glasgow,  but  his  son  returned  to 
America,  where  he  continued  his  excursions  up  to  18 17. 

Palisot  de  Beauvais  (1755-1820)  came  from  St  Domingo  to 
Philadelphia  in  1791.  He  extended  his  excursions  to  the  Chero- 
kee country  in  the  Southern  AUeghanies.  Of  his  collections,  a 
large  part  was  lost  by  shipwreck. 

L.  A.  G.  Bosc  (1759-1828),  a  friend  of  Michaux,  came  from 
France  to  Charleston,  in  1798,  made  some  excursions  in  the 
vicinity  of  that  city,  traveled  northward  to  Wilmington,  N.  C, 
and  westward  to  the  line  of  Tennessee.  With  a  collection  of 
1600  species,  chiefly  grasses  and  cryptogamous  plants,  he  returned 
in  1800,  to  France.  Parts  of  his  collection  are  found  in  the  her- 
baria of  Ventenat,  Marti  us,  Moretti  and  De  Candolle. 

Another  Frenchman  ought  to  be  mentioned  here  not  as  a 
botanist,  but  because  the  matter  he  treated  of  is  in  near  relation 
to  botany.  The  Count  Volney  came  to  North  America  as  an 
exile  in  1795,  and  lived  there  till  1798.  He  had  traveled  pre- 
viouslv  in  the  Orient  and  had  written  the  famous  work.  **  The 
Ruins."  In  America  he  studied  the  soil  and  the  climate.  His 
•'  Tableau  du  climat  et  du  sol  des  Etats  Unis  d'.Amerique,"  was 
published  in  Paris,  1822.  Though  we  cannot  agree  with  all  he 
said,  particularly  not  with  the  statement  that  the  ancient  and 
annual  fires  of  the  Indians  caused  \\\fi  prairies,  the  book  contains 
much  interesting  matter.  In  the  second  chapter  he  describes,  in 
general,  the  appearance  of  the  country,  particularly  the  extensive 


760  Historical  Sketch  of  the  Science  of  Botany     [December, 

woodlands,  which  he  brings  into  three  categories,  as  the  south- 
ern, the  middle  and  the  northerq.  each  characterized  by  its  pecu- 
liar trees.  Very  interesting  to  Western  men  is  his  article  on  the 
colony  at  Vincennes,  on  the  Wabash,  and  the  early  French  life 
in  Illinois. 

The  most  important  collections  of  this  period  were  made  by 
Andre  Michaux,  born  in  France,  1746.  Before  Michaux  came  to 
this  country,  he  had  traveled  in  Persia,  1782  to  1785.  Then,  in 
September,  1785,  he  erpbarked  for  New  York,  where  he  arrived 
in  November  of  the  same  year.  He  established  two  gardens,  one 
in  New  Jersey,  the  other  near  Charleston,  S.  C,  for  he  was  sent 
by  the  French  government  to  collect  living  plants,  to  be  trans- 
ported to  France.  His  excursions  extended  from  Canada  to 
Florida,  and,  in  the  west,  to  the  Mississippi ;  farther  than  any 
collector  before  him  had  traveled.  From  Charleston  he  started 
for  his  first  tour  to  the  southern  Alleghanies,  in  April,  1787.  and 
returned  the  1st  of  July;  went  to  Philadelphia  and  New  York, 
and  returned  to  Charleston  in  August.  Then,  in  February,  1788, 
he  embarked  for  St.  Augustine,  Florida;  returned  to  Charleston, 
and  started  again  for  the  Alleghanies.  During  the  following  win- 
ter he  was  on  the  Bahama  islands,  and  brought  back  to  Charles- 
ton eight  hundred  and  sixty  young  trees  and  shrubs.  Then  he 
made  several  excursions  to  the  Alleghanies  of  North  Carolina, 
through  the  valley  of  Virginia  to  Maryland  and  Pennsylvania. 
From  New  York  he  returned  to  South  Carolina,  via  Baltimore, 
Richmond  and  Wilmington,  and  went  again  to  the  mountains. 
He  returned  to  his  nursery  with  twenty-five  hundred  young 
trees,  besides  many  shrubs  and  other  plants.  In  March.  1792,  he 
sold  his  nursery  near  Charleston,  and  went  to  Philadelphia,  col- 
lected in  New  Jersey  and  around  New  York  ;  traveled  via  Albany 
and  the  Champlain  lake. to  Montreal  and  Quebec,  and  came  back 
from  there  to  Philadelphia  in  December. 

In  July,  1793,  he  undertook  his  great  journey  to  the  far  west; 
he  crossed  the  Alleghanies  of  Pennsylvania,  descended  the  Ohio 
to  Louisville;  crossed  Kentucky  and  Virginia,  back  to  Philadel- 
phia. In  1794  he  visited  again  the  Southern  States;  in  May, 
1795,  he  was  in  East  Tennessee,  crossed  the  Cumberland  moun- 
tains, arrived,  in  July,  at  Louisville,  traveled  the  Wabash  up  to 
Vincennes,  crossed  Illinois,  descended  the  Mississippi  in  a  little 
boat  to  the  mouth  of  the  Ohio,  followed  the  Cumberland  river  up 
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to  Clarksville.  and  arrived,  via  I^uisville  and  North  Girolina,  at 
Charleston  in  August.  1796. 

His  travels  in  the  Allcghanies  are  more  particularly  spoken  of 
by  Prof.  Asa  Gray,  in  his  "Notes  of  a  botanical  excursion  to  the 
mountains  of  North  Carolina."  He  had  already  sent  to  France 
more  than  sixty  thousand  living  woody  plants,  and  forty  boxes  with 
seeds,  when  he  returned  in  1796.  Unfortunately,  he  suffered  ship- 
wreck off  the  coast  of  Holland,  but  he,  and  the  collections  which 
he  brought,  were  saved,  though  the  latter  were  damaged.  He 
arrived  at  Paris  in  December,  1796,  and  published,  in  180 1,  his 
great  work  on  the  American  oaks,  with  excellent  engravings. 
He  then  prepared  the  material  for  his  Flora  Boreali-Amcricana, 
but  did  not  live  to  see  it  published. 

Though  he  had  desired  to  return  to  America,  he  accepted  a  prop- 
osition of  Captain  Baudin,  to  take  part  in  an  expedition  to  New 
Holland,  and  embarked  on  the  i8th  of  October,  1801.  Arrived 
in  Isle  de  France,  he  left  the  expedition  for  Madagascar,  where 
a  malignant  fever  caused  his  death,  on  the  13th  of  November 
1802. 

Louis  Claude  Richard  arranged  the  material  of  his  Flora,  and, 
in  1803,  '^  was  published  by  Francois  Andre  Michaux.  the  son. 
In  this  work  are  described  596  genera  (555  vascular  and  41  cellu- 
lar) and  1740  species  (164I  vascular  and  99  cellular).  Though 
many  changes  and  reductions  have  been  made  in  the  course  of 
time,  17  of  the  genera,  proposed  by  him  as  new,  are  valid  yet, 
and  about  350  species. 

Considering  the  vast  area  he  traveled  over,  often  without  com- 
pany, the  poor  facilities  for  traveling  at  that  time,  the  troubles  he 
had  to  undergo  in  transporting  so  many  living  trees  and  shrubs, 
the  dangers  he  had  to  fear,  risking  his  scalp  at  every  step  in  the 
Western  wilderness,  we  must  admire  that  indefatigable  traveler. 
His  name  stands  as  a  prominent  landmark  at  the  dividing  line  of 
two  periods,  from  which  the  labors  of  working  botanists  in  this 
country  took  a  new  departure. 

1800 — 1840. — Till  then,  at  the  close  of  the  eighteenth  centur>% 
as  we  have  seen,  most  of  the  work  was  done  by  foreigners,  partly 
engaged  by  European  institutions  or  by  private  men.  The  few 
Americans  did  the  work  at  their  own  expense,  for  there  was  no 
subvention  by  the  Government  at  that  time.  Michau.x.  after  his 
return  from  Canada,  haJ,  in  1792,  entered  into  negotiation  with 
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the  Government  about  an  expedition  across  the  continent,  but 
without  any  result.  Indeed,  the  Union,  with  her  four  millions  of 
inhabitants,  was  not  a  rich  country  at  that  time ;  she  could  not 
support  scientific  pursuits  with  the  same  liberality  as  she,  in  our 
times,  does  with  her  forty  millions.  And  yet,  ten  years  after- 
wards, an  expedition  was  sent  out  under  the  command  of  Meri- 
wether Lewis  and  Daniel  Clark,  the  first  that  ever  crossed  the 
continent. 

Before  this  expedition,  only  two  botanists  had  visited  the 
Pacific  coast,  Haenke  and  Menzies. 

Thaddaeus  Haenke  (1761-1817),  botanist  with  the  Spanish  ex- 
pedition under  Malaspina,  collected  about  nine  thousand  sf>ecies.  of 
which  a  small  part  were  from  Northern  California,  in  1789.  The 
herbarium  is  in  the  National  Museum  of  Bohemia.  Haenke  did 
not  return  to  Europe,  but  settled  at  Cochabamba,  in  Bolivia, 
where  he  died,  1817.  Presl  published  the  description  of  apart 
of  his  collections,  under  the  title:  Reliquiae  Haenkeanae;  2  vols, 
with  72  plates.  Here,  by-the-by,  may  be  corrected  a  geographi- 
cal error,  such  as  may  often  be  found  in  learned  writings.  In 
Kunth's  Enumeratio,  vol  in,  page  361,  under  Juncus  falcatus,  we 
read  :  a  Haenke  lectus  prope  Monte  Real  (Canada).  But  Haenke 
was  never  in  Canada,  and  it  is  meant  Monterey,  in  California. 

Archibald  Menzies  (1754- 1842),  a  Scotchman,  surgeon  in  the 
British  marine,  came  first,  1786,  to  the  North-west  coast,  and 
made  there  some  collections.  Afterwards,  he  took  part  in  the 
famous  expedition  under  the  command  of  Vancouver  (1791-95), 
and  visited,  several  times,  San  Francisco,  Monterey  and  Nutka 
Sound,  on  Vancouver  Island.  His  collections  are  incorporated  in 
the  herbarium  of  the  Edinburg  Botanical  Society,  and,  partly,  in 
Hooker's  herbarium. 

This  was  all  that  was  known  of  the  botany  of  the  northern 
Pacific  coast,  when  the  first  American  exploring  expedition 
started  from  St.  Louis,  on  the  14th  of  May,  1804.  The  party 
ascended  the  Missouri  in  kecl-boats,  cordeled  by  hand;  wintered 
at  Fort  Mandan ;  crossed,  in  the  next  season,  the  Rocky  moun- 
tains (at  the  Bitter-root  mountains),  and  descended  the  Lewis  fork 
and  the  Columbia  river.  The  botanical  collection  from  the 
Rocky  mountains  was,  unfortunately,  lost;  only  one  hundred  and 
fifty  species,  collected  during  the  rapid  return-march,  were  saved. 
These  plants  were  described  by  Frederick  Pursh. 
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The  German  botanist,  Frederick  Pursh.  came  to  North  America 
in  1799,  a  young  man  then,  but  not  as  young  as  he  is  made  in 
Pritzel's  Thesaurus,  which,  on  account  of  so  many  errors  in  print- 
ing, is,  in  regard  to  dates,  unreliable.  According  to  Pritzel,  he 
was  born  in  1794!  What  a  young  botanist,  crossing  the  Atlan- 
tic, five  years  old  !     He  was  bom  in  1774. 

"  My  first  object  after  my  arrival  in  America,*'  he  says  in  the 
prc&ce  to  his  Flora,  '*  was  to  form  an  acquaintance  with  all  those 
interested  in  the  study  of  botany.  Among  these  I  had  the  pleas- 
ure to  account  one  of  the  earliest,  and,  ever  after,  the  most  valu- 
able, the  Rev.  Dr.  Muhlenberg,  of  I^nkaster,  Pa.,  a  gentleman 
whose  industry  and  zeal  for  the  science  can  only  be  surpassed  by 
the  accuracy  and  acuteness  of  his  observations.'* 

Heinrich  Ludwig  Muhlenberg,  born  1756,  was  a  Lutheran 
preacher  in  Lancaster,  Pa.,  where  he  died,  1817.  He  published  a 
catalogue  of  North  American  plants,  1813  (second  edition  1818), 
and  a  "Description  of  North  American  Grasses,**  1817. 

Then  Pursh  visited  Mr.  Humphrey  Marshall,  already  men- 
tioned, the  younger  John  Bartram  and  his  brother  William  Bar- 
tram  ;  Mr.  John  Lyon,  who  had  the  management  of  Mr.  William 
Hamilton's  gardens,  and  whose  successor  he  was  from  1802  to 
1805,  and  Dr.  Iknjamin  S.  Barton,  Professor  of  Botany  in  the 
University  of  Pennsylvania,  who  lived  from  1766  to  1815,  the 
author  of  *'  Collections  for  an  Essay  toward  a  Materia  Medica  of 
the  United  States,**  1798  (second  edition  181 2-18 14);  of  a  "Flora 
Virginica,"  first  part,  18 12,  but  not  continued,  and  of  •'Geographi- 
cal view  of  trees  and  shrubs,**  1809. 

In  1805,  Pursh  set  out  for  the  AUeghanies  of  Virginia  and 
Maryland ;  in  1806  he  went  to  the  Northern  States,  as  far  as  New 
Hampshire;  in  1807  he  took  charge  of  Professor  Hosack's  botani- 
cal garden  of  New  York;  in  1810  he  visited  the  W^est  Indian 
islands,  and  returning  in  181 1,  landed  in  Maine,  and  embarked 
the  same  year  in  New  York  for  England,  where  he  published  his 
Flora  Americae  Septentrionalis,  London,  1814,  in  2  vols.,  with 
24  engravings.  This  Flora  contains  about  740  genera  and  nearly 
3CX)0  species. 

It  will  be  easily  understood  that  Pursh's  Flora,  which  was  pub- 
lished eleven  years  after  Michaux's,  must  be  richer  in  genera  and 
species,  when  we  consider  that  Michaux  described  only  such  spe- 
cies as  he  collected  himself,  and  that  Pursh  received  contribu- 
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tions  from  many  parties.  Except  the  small  collection  of  Lewis 
and  Clark,  he  used  the  herbaria  of  J.  Lyon  and  Barton  in  Phila- 
delphia, of  Hosack  in  New  York,  of  Le  Conte  in  Georgia,  of 
Peck  in  Massachusetts,  and  a  number  of  species  received  from 
Alois  Enslen,  an  Austrian  gardener,  who  made  large  collections 
in  the  Southern  States  and  Western  territories,  which  are  now  in 
the  Imperial  Museum  of  Natural  History  in  Vienna. 

Then,  in  England,  Pursh  examined  the  herbaria  of  Clayton. 
Pallas,  Plukenet,  Catesby  and  Walter.  In  Bank's  herbarium  he 
found  a  number  of  the  plants  collected  by  Archibald  Menzies  on 
the  North-west  coast. 

Pursh  returned  to  America  with  the  intention  to  explore 
Canada,  where  he  died  in  1820. 

C.  C.  Robin,^  a  Frenchman,  traveled,  1802- 1 806,  in  Louisiana 
and  West  Florida,  which  at  that  time  included  the  southern  parts 
of  the  States  of  Mississippi  and  Alabama.  The  incidents  of  his 
voyages  he  published  in  1807,  and  in  an  appendix  he  described 
the  plants,  found  on  his  tour,  very  vaguely,  as  he  indeed  was  not 
a  botanist.  It  is  not  known  that  he  ever  brought  to  France  the 
specimens  of  those  plants.  From  this  written  material  was  fab- 
ricated, by  Rafinesque,  a  fancy  work  called  Florula  Ludoviciana, 
published  in  New  York,  18 17. 

Constantin  Samuel  Rafincsque-Schmaltz  is  his  full  name.    He 
was  a  Sicilian,  and  came  to  America  in  1802,  where  he  remained 
three  years,  and  then  again  in  181 5,  and  never  returned,  for  he  died 
in  1840,  in  this  country.  A.  Gray  published,  in  the  American  Jour- 
nal of  Science  and  Arts,  a  paper  on  his  numerous  botanical  writ- 
ings.    Gray  calls  him  an  eccentric  but  certainly  gifted  man.    It 
is  true,  some  of  his  observations  are  really  good,  some  of  his 
genera  and  species  are  acknowledged   now  and  will   be  in  the 
future,  but  the  greater  part  are  trash;    most  of  his  numerous 
species  can  never  be  found,  for  they  have  no  real  existence  in 
nature.     He  was  a  polygrapher — he  wrote  on  everything ;  even 
poetry,  the  worst  of  all,  he  committed.     At  last  he  made  a  perfect 
fool  of  himself;  he  had  such  a  mania  for  classification  and  regis- 
tration, that  he  once  proposed — twelve  new  species  of  thunder 
and  lightning !     His  travels  extended,  in  1802-4,  over  the  States  of 
New  Jersey,  Pennsylvania,  Maryland,  Delaware  and  Virginia ;  in 

*  Not  the  godfather  of  the  genus  Robinia.     That  was  Jean  Robin,  who  lived  fron 
1550  to  1629,  in  Pari-. 
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18 1 5  and  18 r6,  mostly  in  New  York.  New  Jersey  and  Pennsyl- 
vania; 1818  to  the  West  (Ohio.  Indiana,  Kentucky  and  Illinois). 
To  enumerate  all  his  publications  would  be  a  waste  of  time  and 
paper. 

Franqois  Andre  Michaux  (i770«i855)  had  already  traveled  with 
his  father.  In  1 801  he  started  again  for  America,  to  explore  the 
Western  States.  In  June,  18  )2,  he  crossed  the  Alleghanies  of 
Pennsylvania,  on  foot,  descended  the  Ohio  in  a  boat  from  Wheel- 
ing to  Limestone;  crossed  Kentucky  in  a  south-westerly  direc- 
tion, and  Tennessee  as  far  as  Nashville,  and  returned  via  Knox- 
ville  in  East  Tennessee,  to  Charleston,  S.  C,  where  he  arrived  on 
the  1 8th  of  October,  1802. 

After  his  return  to  France  in  1803,  he  published  his  "  Voyage  a 
rOuest  des  monts  AUeghanys,"  Paris,  1804.  The  book  contains 
many  valuable  observations  on  vegetation,  wild  as  well  as  culti- 
vated. 1805,  he  published  a  work  on  the  naturalization  of  North 
American  forest-trees,  and  1 810- 181 3.  his  great  work.  "  Histoire 
des  arbres  forestieres  de  I'Amerique  septentrionale.'*  There  is  an 
English  translation,  published  in  Philadelphia,  1859;  The  North 
American  Sylva,  three  volumes,  with  145  plates,  uniform  with 
Thomas  NuttalPs  work  with  the  same  title,  published  1842- 1 854, 
which  contains,  in  three  volumes  with  121  plates,  those  trees 
which  are  not  described  in  Michaux's  Sylva,  mostly  trees  from 
the  Rocky  mountains,  California  and  Florida,  not  known  before. 

Thomas  Nuttall,  a  native  of  Yorkshire  in  England,  and  a 
printer  by  trade,  came  to  America  about  the  year  1808.  He  was, 
like  Michaux,  an  indefatigable  traveler.  In  company  with  John 
Bradbury,  who  had  already  explored  the  vicinity  of  St.  Louis 
during  the  year  1810,  he  traveled,  181 1,  the  Missouri  upward  to 
Fort  Mandan  ;  1816,  he  was  in  the  Alleghanies,  in  Kentucky  and 
Ohio.  On  the  2d  of  October,  1818,  he  started  from  Philadelphia 
for  Pittsburg,  descended  the  Ohio  to  its  mouth,  then  the  Missis- 
sippi to  the  Arkansas  river ;  this  river  upward  to  the  Fort  Smith  ; 
from  there  in  a  south-westerly  direction  to  the  Red  river.  After 
his  return  to  Fort  Smith,  he  followed  the  Arkansas  farther  up  to 
the  mouth  of  Verdegris  river,  and  Grand  river,  and  northward  to 
the  Osage  saltworks.  This  latter  excursion  was  full  of  hard- 
ships, disease,  Indian  pillaging  and  peril  of  life.  Returning,  he 
descended  the  Mississippi  to  New  Orleans,  where  he  arrived  on 
the  1 8th  of  February,  1820. 
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From  the  manner  of  writing,  we  may  often  perceive  the  char- 
acter of  a  man.  Whoever  may  read  his  "  Journal  of  travels  into 
the  Arkansas  territory/'  published  in  Philadelphia,  1821,  will  be 
delighted  at  the  plain,  unpretending  style,  the  "  unvarnished  tale," 
as  he  expresses  himself  in  the  preface,  and  will  divine  in  Thomas 
Nuttall  an  amiable  man. 

In  the  years  1834  and  1835,  Nuttall  crossed  the  Rocky  moun- 
tains to  the  Pacific  coast,  explored  Oregon  and  California,  made 
an  excursion  to  the  Sandwich  islands,  and  returned  around 
Cape  Horn  to  the  Atlantic  coast.  Besides  the  above-mentioned 
books,  he  published  his  "Genera  of  North  American  plants,"  in 
two  volumes,  Philadelphia,  18 18;  an  "Introduction  to  systematic 
and  physiological  botany,"  Cambridge,  1827,  and  numerous  de- 
scriptions of  new  plants,  mostly  in  the  Proceedings  of  the  Acad- 
emy of  Natural  Science,  in  Philadelphia.  He  died  at  the  ripe 
age  of  seventy-three,  on  the  loth  of  September,  1859,  in  Lan- 
cashire in  England. 

Nuttall  and  Bradbury  are  mentioned  by  W.  Irving  in  his  As- 
toria, in  which  he  describes  the  voyages  of  the  parties  sent  out 
to  Oregon  by  Mr.  Astor.  As  both  gentlemen  left  the  expedition 
on  the  upper  Missouri,  these  voyages  had  no  further  relation  to 
botany. 

Several  other  foreign  botanists  collected  at  that  time  in  North 
America.  Alire  Raffenau  Delile,  professor  of  botany  at  the  Uni- 
versity of  Montpellier,  in  France,  after  his  return  from  the  French 
Scientific  Expedition  in  Egypt,  a  prominent  member  of  which  he 
was,  came  over  to  America  and  collected  during  three  years,  in 
the  vicinity  of  Wilmington,  N.  C. 

Jose  Francisco  Correa  de  Serra,  secretary  of  the  Royal  Acad- 
emy of  Lisbon,  came  in  the  year  181 3  to  New  York  and  Phila- 
delphia, from  where  he  made  several  excursions. 

From  1817  to  1823  Mr.  Milbert  collected  for  the  Museum  of 
Natural  History  at  Paris.  He  lived  in  New  York  and  extended 
his  excursions  to  the  Ohio,  Mississippi,  Lake  Superior  and 
Canada. 

Active  American  botanists  of  that  time  were  Amos  Eaton, 
professor  in  Albany,  N.  Y.  He  lived  from  1776  to  1842,  and 
published  the  first  edition  of  his  Manual  of  Botany,  18 17,  and  of 
eight  editions  the  last  in  1841. 

James  Bigelow  was  professor  of  botany  in  Boston.  His  first  edi- 
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tion  of  Florula  Bostoniensis  appeared  in  1 8 14,  the  third  in  1840, 
and  his  American  Medical  Botany,  1817-1821,  in  three  volumes 
with  sixty  colored  plates. 

William  Baldwin,  born  in  Pennsylvania  1779,  collected  in  181 1. 
in  Delaware,  then  in  Georgia  and  Florida,  and  went,  1 817,  to 
Buenos  Ayres,  in  South  America.  He  died  on  the  31st  of  Au- 
gust, 1819,  as  a  member  of  Major  Long's  first  expedition,  in 
Missouri.  Darlington  published,  1843,  Reliquiae  Baldwinianae. 
This  expedition,  by  order  of  the  Government,  under  the  command 
of  Major  Long,  started  from  Pittsburg  in  April,  1819,  and  pro- 
ceeded the  same  year  up  the  Missouri  to  Council  Bluffs,  where 
they  wintered.  Dr.  Baldwin,  the  botanist  of  the  expedition,  sick 
already  when  the  party  set  out  from  Pittsburg,  died  in  Franklin, 
Mo.,  and  Edwin  James  took  his  place,  who  compiled  the  account 
of  the  expedition  in  two  volumes,  1823;  the  same  year  it  was 
published  in  London  in  three  volumes.  The  party  started  again 
on  the  6th  of  June,  1820.  from  Council  Bluffs,  moved  up  the 
Platte  river  and  examined  the  mountains  from  the  South  fork  of 
the  Platte  to  the  Arkansas.  Dr.  James  ascended  the  grand  peak 
described  by  Major  Pike  in  an  account  of  his  expedition  in  the 
years  1 805-1 807.  which  furnished  no  botanical  matter.  This 
peak  is.  in  the  narrative,  called  James'  Peak  ;  Fremont  after- 
wards changed  it  to  Pike's  Peak,  although  Pike  had  only  seen  it 
and  James  was  the  first  that  ascended  it.  In  returning,  one  part 
of  the  command  followed  the  Arkansas  river,  the  other  the  Cana- 
dian river.  The  catalogue  of  the  collected  plants,  500  to  600 
species,  was  published  by  James,  in  1825,  in  the  Transactions  of 
the  American  Philosophical  Society,  11,  172-190.  James  died 
1861,  near  Burlington,  in  Iowa;  he  was  born  in  Vermont,  1797. 

In  the  period  from  1820  to  1830  several  Florae  of  more  or  less 
limited  parts  of  the  United  States  were  published.  The  best 
known  are:  Botany  of  South  Carolina  and  Georgia,  1821-1824,  in 
two  volumes,  with  twelve  plates,  by  Stephen  Elliot,  professor  in 
Charleston,  where  he  died  1830;  the  Flora  of  the  Northern  and 
Middle  States,  by  John  Torrey,  1824.  and  the  Flora  Cestrica  (of 
Chester  county.  Pa.),  1826,  by  William  Darlington,  who  lived 
from  1782  to  1863,  and  published  the  third  edition  of  his  Flora 
in  1853. 

Lewis  David  v.  Schweinitz,  bom  in  1780  at  Bethlehem,  Pa., 
where  he  lived  to    1834,  published,  in    1 821,  "  Specimen  Florae 
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Americae  Septentrionalis  Cryptogamicae,"  containing  the  liver- 
worts, and  1825,  a  Monograph  of  the  genus  Carex.  He  col- 
lected the  fungi  of  Carolina,  a  catalogue  of  which,  containing 
1373  species,  was  published  by  Schwaegrichen,  the  well  known 
cryptogamist,  in  Leipzig,  1822. 

The  catalogue  of  plants  collected  in  the  North-western  terri- 
tory during  Major  Long's  second  expedition,  is  written  by 
Schweinitz.  This  expedition  was  described  by  Wm.  H.  Keating, 
the  geologist  of  the  party,  and  published  in  London  in  1825,  in 
two  volumes,  entitled,  "  Narrative  of  an  Expedition  to  the  Source 
of  St.  Peter's  river,  I^ike  Winnepeek,  Lake  of  the  Woods,  etc., 
performed  in  the  year  1823."  The  party  left  Philadelphia  on  the 
30th  of  April,  and  the  route  of  the  expedition  was  the  following: 
Wheeling,  Fort  Wayne,  Chicago,  Fort  Crawford,  Fort  St.  An- 
thony, up  the  St.  Peter's  river  to  its  source,  down  the  Red 
river  to  Lake  Winnipeg,  Rainy  lake.  Fort  Williams  on  Lake 
Superior  and  return  on  the  lakes.  Edwin  James  was  appointed 
botanist,  but  he  missed  the  place  of  meeting,  so  Mr.  Thomas  Say. 
the  zoologist  of  the  expedition,  undertook  to  collect  the  plants. 
As  several  boxes  containing  collections,  and  dispatched  during 
the  expedition,  were  lost,  the  botanical  collection  was  very  poor, 
only  130  species.  As  poor  as  the  collection  was,  the  description 
of  the  species  called  new  by  Schweinitz,  are  mostly  riddles  not 
yet  solved.  So  the  expedition,  otherwise  interesting,  was  unim- 
portant as  to  botany. 

Dr.  Douglass  Houghton,  who  met,  in  1845.  a  sad  end  by 
drowning  in  Lake  Superior,  was  a  member  of  Schoolcraft's  Ex- 
pedition to  the  sources  of  the  Mississippi  river  in  1832,  the  nar- 
rative of  which  was  published  in  1855.  He  collected  about  250 
species  of  plants,  only  a  few  of  which  were  new. 

Up  to  this  time  a  number  of  botanists  were  at  work  on  the 
Pacific  coast. 

Adelbert  Chamisso  de  Boncourt  (1781-1838)  and  Frederik 
Eschscholtz  (1793- 1 831)  were  commissioned  by  the  Russian 
government,  the  one  as  naturalist,  the  other  as  physician,  to 
the  Russian  Exploring  Expedition  in  the  Pacific  and  Behring 
straits,  under  the  command  of  Kotzebue,  181 5-1 8 1 8,  and  explored 
Alaska  and  a  part  of  the  coast  of  California.  The  collections  are 
partly  in  the  royal  herbarium  at  Berlin,  partly  in  St.  Petersburg. 

The  plants  collected  by  Lay  and  Collie,  of  the  expedition  of 
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Capt.  Becchcy  to  the  Pacific,  1825- 1828,  were  described  by  Sir 
Wm.  Jackson  Hooker  and  G.  A.  Walker- A rnott,  and  published 
in  London,  1841,  a  quarto  volume  with  ninety-four  plates.  A 
part  of  these  plants  were  collected  in  California. 

Carl  Heinrich  Mertens,  born  in  Bremen.  1796,  took  part  in  the 
Russian  expedition  under  the  command  of  Capt.  Liitkei  1826-1829. 
Amongst  his  collections  was  a  number  of  plants  from  the  Island 
of  Sitka,  which,  as  Mertens  not  long  after  his  return  died  in  St. 
Petersburg,  were  described  by  Bongard  in  the  memoirs  of  the 
Academy  of  Science  of  St.  Petersburg,  1832.  His  account  of 
the  vegetation  of  Sitka  was  already  published,  1827,  in  Berlin,  by 
A.  Chamisso,  with  observations  of  the  same. 

A  member  of  the  same  expedition  was  F.  H.  v.  Kittlitz,  who 
published  twenty-four  fine  landscape  views  of  the  Pacific  islands 
and  coasts,  amongst  which  are  four  that  give  a  good  idea  of  the 
vegetative  character  of  Alaska.  Three  of  them  are  rather  roughly 
copied  in  the  U.  S.  Agricultural  Report  for  1868. 

David  Douglas,  born  in  Scotland,  1790,  traveled  for  the  Hor- 
ticultural Society  of  LonJon.  He  arrived  in  July,  1823,  in  New 
York,  made  excursions  through  New  York  State  to  Canada,  and 
returned  to  London  1824.  The  society  was  so  well  pleased  with 
his  collection  that  he  was  sent  the  same  year  to  Oregon,  where 
he  arrived  in  February,  1825,  on  the  same  ship  with  Dr.  John 
Scouler,  another  Scotchman,  who  was  afterwards  professor  in 
Dublin,  and  died,  seventy-t»vo  years  old,  in  1 871,  in  Glasgow,  his 
birthplace.  Douglas  took  up  his  residence  in  Fort  Vancouver, 
and  made  from  there  excursions  into  the  interior  of  Oregon  Ter- 
ritory, and  to  Northern  California,  then  he  crossed  the  Rocky 
mountains  to  the  Athabasca  river,  and  to  York  Factory  on  the  shore 
of  Hudson's  bay.  In  October,  1827,  he  returned  to  England.  In 
1830  he  undertook  his  second  voyage  to  Oregon  and  Upper  Cali- 
fornia, and  in  1833  he  crossed  the  Pacific  to  the  Sandwich  islands, 
where  he  lost  his  life  in  a  horrible  manner.  It  was  on  the  12th 
of  July,  1834,  that  on  an  excursion  he  fdll  into  a  deep  excavation 
made  for  the  purpose  of  capturing  wild  beasts ;  a  wild  ox,  plung- 
ing soon  after  him  into  the  same  hole,  killed  him.  This  was 
a  time  of  disaster  for  traveling  botanists.  A  year  before  Douglas, 
in  February,  1833.  Thomas  Drummond  died  in  Havana;  two 
months  only  after  Douglas,  was  Carl  Bcyrich  taken  away  by  the 
cholera  at  Fort  Gibson,  the  next  year  Joseph  Frank  died  in  New 
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Orleans,  and  in  1837  H.  B.  Croom  lost  his  life  by  shipwreck  on 
the  coast  of  North  Carolina. 

H.  B.  Croom  was  born  in  North  Carolina,  1799;  his  catalogue 
of  plants  of  Newbern,  N.  C,  was,  after  his  death,  published  by 
Torrey. 

Joseph  Frank  came  to  America,  1835,  and  collected  for  a 
botanical  society  in  Germany  (the  Unio  Itineraria).  He  traveled 
in  Pennsylvania,  Ohio,  Missouri  and  Louisiana. 

Carl  Beyrich,  another  German,  was  sent  by  the  Prussian  gov- 
ernment. He  collected,  1833.  in  North  and  South  Carolina  and 
Georgia  1300  species  in  one  season.  The  next  year  he  went  with 
a  military  expedition  (probably  that  of  Col.  Dodge)  from  St 
Louis  to  the  Indian  Territory,  to  leave  it  no  more. 

Thomas  Drummond,  brother  of  the  well  known  Australian 
traveler,  James  Drummond,  took  part  in  Franklin's  second  expe- 
dition as  an  assistant  of  Dr.  Richardson,  in  1825.  At  Cumberland 
House  he  left  the  party  to  explore  the  Rocky  mountains  of  the 
British  Territory.  In  1831  he  collected  in  the  Alleghanies,  and 
then  in  the  vicinity  of  St.  Louis  and  New  Orleans,  where  he 
embarked  for  Texas.  He  explored  the  country  around  Austin, 
Brazoria  and  Galveston,  went  to  Apalachicola,  in  Florida,  and 
started  from  there  in  February,  1833,  for  Havana,  where  he  died 
in  the  month  of  March. 

Already  before  Drummond,  in  1 827-1830  Texas  was,  in  its  more 
western  parts,  explored  by  Jean  Louis  Berlandier,  from  Geneva. 
He  also,  though  later  in  1851,  died  far  from  home  in  Matamoras, 
on  the  Rio  Grande. 

Maximilian,  prince  of  Wied,  traveled  in  the  Western  Territo- 
ries in  the  years  1 832-1 834,  and  brought  back  to  Germany  a  small 
collection  of  about  two  hundred  species,  which  were  published 
by  Nees  v.  Esenbeck,  professor  of  botany  in  Breslau.  There 
was  nothing  new  except  the  genus  Sarcobatus,  proposed  by  Nees 
and  afterwards  described  again  by  Torrey  under  the  name  of 
Fremontia. 

Many  American  botanists  were  at  work  in  this  period,  collect- 
ing the  plants  about  their  homes  or  exploring  the  vegetation  of 
larger  districts.  The  most  prominent  ought  to  be  named  here  : 
In  Massachusetts,  Bigelow,  Tuckerman,  Oakes,  Dewey ;  in  Con- 
necticut, Barratt;  in   New  York,  Sartwell,  Carey,  Beck,  Bailey; 

^•nnsylvania.  Pickering,   Durand  and  Darlington ;  in  North 
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Carolina,  M.  O.  Curtis ;  in  Georgia,  Boykin  and  Le  Conte ;  in 
Florida,  Chapusan,  I^avcnworth  and  Blodgett;  in  Alabama, 
Gates;  in  Louisiana,  Hale,  Carpenter  and  Riddcll,  who,  in  1835, 
published  a  Flora  of  the  Western  States,  and  afterward  a  Flora 
Ludoviciana.  Other  catalogues  of  local  floras  were  compiled  of 
the  plants  in  the  vicinity  of  Charleston,  S.  C,  by  Bachman,  1834; 
of  the  plants  of  Columbia,  S.  C,  by  Gibbes,  1835  ;  of  the  plants 
near  Baltimore,  by  Aikin,  1836.  Dr.  Pitcher  collected  in  Arkan- 
sas, afterwards  in  Michigan ;  in  Kentucky  Dr.  Peter  and  Prof. 
Short ;  in  Illinois  the  same  and  Buckley ;  in  Ohio,  Lea  and  Sulli- 
vant;  in  Michigan,  Wright;  in  Wisconsin,  Lapham;  in  Missouri, 
Kngelmann. 

In  the  botany  of  the  Californian  survey,  the  first  of  which 
volume  is  now  published,  we  find  often  the  quotation  of  Plants 
Hartwegianae. 

Theodor  Hartweg,  a  German  gardener,  was  sent  by  the  English 
horticultural  society  to  Mexico  and  California,  where  he  collected 
during  the  years  1838- 1839.  Many  of  the  plants  described  and 
published  by  G.  Bentham,  under  the  above-mentioned  title,  in 
1839-1848,  occur  in  what  was  formerly  the  northern  Mexican 
countries. 

J.  N.  Nicollet,  a  Frenchman,  employed  under  the  Bureau  of  To- 
pographical Engineers  (since  1838),  explored  the  basin  of  the 
upper  Mississippi  during  the  years  1836- 1840.  To  his  party  was 
attached  the  German  botanist,  Carl  Geyer,  the  large  collections  of 
whom  were  sent  to  Drs.  Torrey  and  Gray.  These  two  bright 
stars  had  already  risen  above  the  horizon  of  the  botanical  firma- 
ment, and  commenced,  at  the  close  of  the  fourth  decennium,  their 
great  work,  the  Flora  of  North  America,  opening  a  new  epoch  in 
the  history  of  American  botany. 

The  interest  in  the  science  of  botany  was  now  wide  awake 
amongst  the  American  public,  and  the  Government  bore  its  rich 
share  of  it,  spending  large  sums  for  scientific  purposes,  by  attach- 
ing scientific  men  to  the  nearly  unbroken  series  of  expeditions 
and  surveys  which  were  now  undertaken. 
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ON  THl   ilXTlMT  AJKESJCAN  RHINOCEROSES  AND 

TE^ZL  ALLIES.^ 

^v  'Ar-  ',~T    3ec:K5    if  TinmrnaU  which  mav  bc  called  rhinoc- 

--•^TBet    '.asre  jrrrr   if^Tiieti  from   materials  ofacained  from   the 

7*rairr'  'uraxsnons  ot  North  America ;  and  6%^  additional  spe- 

re  3CE5I  disdnginshed,  which  may  be  regarded  as  more  or 

liiicd  to  that  &mily.     A  few  additioaal  names  have 

for  supposed  species  whose  characters  are  not  yet 

la   the   corresponding   formations    of  Europe  and 

L*4i  :ne  fossii  remains  indicate  a  still  larger  number  of  sp>ecies. 

ibrms  included  in  the  family,  first  appear  in  both  continents 

3  tile  Lowest  Miocene  or  Oligocene  epochs ;  that  is,  in  North 

.\naenca  m  the  White  River  formation.     The  family  still  exists  in 

.\5ia  and  Africa,  but  in  Europe  it  disappeared  durii^  the  glacial 

eooch-     In  North  America  it  became  extinct  at  a  still  earlier 

pcnod,  no  remains  of  rhinoceroses  having  been  found  in  beds  of 

■Iter  -ige  rhan  the  Loup  Fork,  or  Upf>cr  Miocene  period. 

The  ^nus  Hyracodon  (Leidy)  which  has  a  full  series  of  incisor 
teeth.  'A^as  tbrraerly  included  in  this  family,  and  it  *^rees  with  the 
various  v^nera  in  the  structure  of  the  molar  teeth  of  both  jaws. 
3tic  I  have  ascertained  that  it  differs  so  widely  from  them  in  some 
octser  respects,  that  it  became  necessary  to  regard  it  as  the  tj^K 
•X  another  Eimily,  the  HyracodontidcB.  The  mastoid  bone  forms 
'jMft  of  the  external  wall  of  the  skull  as  in  tapirs,  and  the  neck  \% 
v)iute  elongate.  It  fact  the  Hyracodon  arcidcns  must  have  had 
tide  proportions  of  some  of  the  horses  in  this  respect.  There  is 
Oftso  no  posterior  tuberosit>'  of  the  mandibular  condyle,  so  coo- 
:«|MCUOus  in  the  rhinoceroses. 

The  following  table  explains  the  relations  of  the  two  families: 

lY.  .\iit«nor  exterior  crescent  of  supeiior  molars  much  redoced;  inferior  molan  vitk 
crv>ss -crests;  superior  molars  and  premolars  alike,  with  cross-crests. 

o.  Mastoid  l>one  forming  port  of  the  external  wall  of  the  skull;  ck>  postooCrloid 
tuberosity  of  the  mandible ;  neck  elongat*^ HyracodemiidM 

7.  Mastoid  lx>ne  excluded  from  the  walls  of  the  skull  by  the  contact  of  the 
iK^:l)Mtal  and  squamosal;  a  postcoCyloid  tuberosity  of  the  mandible;  neck 
^hort KkiH0ctrii^ 

The  genera  of  Rldnoceridcc  differ  from  each  other  as  follows : 

or  dibits. 

canine  J  ;  n""*  horn  ;  p>ittympanic  bone  distinct Actraikrrium. 

^)er  published  in  the  Hullirtin  of  the  U.  S.  ti^ol.  Surr.  Tenv, 
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II.  ?  Digits. 

Incisors  }  ;  canine  \  ;  posttympanic  bone  distinct;  an  osseous  tuberosity  on  each 
hide  the  muzzle LHceraiherium, 

III.  Three  anterior  digits. 

IncisjTk  '- X*  ;  canines  f  ;  no  horn ;  posttympanic  bone  distinct Apk flops. 

Inctton  \ ;  canines  \  ;  a  dermal  horn ;    posttympanic   distinct. . .  Ceratorhimui, 

InciAors  \  ;  canines  \ ;  a  dermal  horn ;  posttympanic  ? Zatabu. 

Incisori  ^ ;  canines  f;  a  dermal  horn;  posttympanic   process   codssified  with 

postglenoid  process ;  no  nareal  se}Xuni Rkimocertu. 

Incisors  } ;  canines  {  ;  a  dermal  horn ;  posttympanic  process  not  united  with 

|iostglenoid ;  no  nareal  osseous  septum Atelcdus, 

Incisors  |;    canino  | ;    a  dermal    horn;    posttympanic    coossified  with   pu^t- 

glenoid ;   an  osseous  septum  dartura Cttlodontm, 

My  catalogue  of  species  of  the  above  genera  contains  twenty-eight 
names,  of  which  six  belong  to  living  species.  The  latter  are  Cera- 
torhinus  sumatranus  Cuv.;  C.  lasiotis  Scl.;  Rhinocerus  unicornis  L. ; 
and  R,  sondaicus  Cuv.,  all  from  Asia  and  Malaysia ;  and  Atelodus 
bicornis  L.  and  A.  simus  Burch.,  of  Africa.  It  is  possible  that  a  spe- 
cies of  Aplielops  still  exists  in  some  of  the  Indian  islands,  in  the 
Rhinocerus  inermis  Less.  There  are  probably  several  distinct  fos- 
sil species  not  in  the  list;  but  their  characters  have  not  yet  been 
sufficiently  made  known  to  enable  me  to  refer  them  to  their 
proper  places.  It  will  be  observed  that  eight  species  have  been 
found  in  Noith  American  formations,  ten  in  European,  and  three 
in  those  of  Hindostan.  It  appears  also  that  no  extinct  species  of 
the  true  genus  of  Rhinocerus  has  yet  been  found  in  North  Amer- 
ica or  Europe,  and  that  no  extinct  rhinoceros  of  North  America 
which  is  known,  possessed  a  median  dermal  horn. 

It  can  readily  be  seen  that  the  genera  above  defined  form  a  grad- 
uated series,  the  steps  of  which  are  measured  principally  by  suc- 
cessive modifications  of  four  difijrent  parts  of  the  skeleton. 
These  are,  first,  the  reduction  of  the  number  of  the  toes  of  the 
anterior  foot;  second,  the  reduction  in  the  number  and  develop- 
ment of  the  canine  and  incisor  teeth ;  third,  the  degree  of  closure  of 
the  meatus  auditorius  externus  below  ;  and  fourth,  in  the  develop- 
ment of  the  dermal  horns  of  the  nose  and  its  supports.  While 
these  characters  have  the  tangible  and  measurable  quantities  which 
render  them  available  for  generic  diagnosis,  there  are  others  which 
possess  a  similar  significance,  and  which  I  now  notice,  so  far  as 
they  are  observable  in  the  extinct  species  of  North  America. 

I  premise  by  observing  that  the  Aceratheria  and  Diceratheria  of 
this  continent  have  only  been  found  in  the  eastern  and  western 
divisions  of  the  White  River  formation,  while  the  species  of 
Aphelops2LVQ  confined,  so  far  as  is  known,  to  the  Upper  Miocene 
or  Loup  River  formation. 
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The  posttympanic  process  is,  it  is  well  known,  well  separated 
from  the  postglenoid  process  in  the  tapir,  so  as  to  leave  the 
auditory  meatus  widely  open  below.  The  arrangement  is  similar 
in  Hyracodon.  In  Rhinocerus,  as  shown  by  Flower,  the  meatus  i$ 
closed  below  by  the  coos  sifi  cat  ion  of  the  two  processes.  In  the 
oldest  genus  of  the  family  Aceratherium,  the  relations  of  the  parts 
are  as  in  Hyracodon.  In  Aphelops  the  two  processes  approach 
each  other,  but  do  not  come  In  close  contact  as  in  the  gcous 
Ceratorhinus. 


Lou|>  F»ri[ 


The  postglenoid  process  is  bw  and  transverse  in  the  tapirs;  In 
Rhinocerus  it  is  long  and  has  a  triangular  section.  In  some  spe- 
cies of  American  Aceratluria  its  form  is  much  like  that  of  the 
tapirs  {A.  mite,  A.  occidentaW);  while  in  Diceratherium  patificum 
and  in  the  species  of  Aphelops,  the  form  of  this  process  is  as  in 
Rhinocerus. 

In  the  ;apirs,  the  foramina  sphenoorbitale  and  rotur>dum  are  dis- 
tinct. They  arc  also  distinct  in  AceratJuriitm  mite.  In  D.  pacifi- 
cum  they  are  confluent,  but  the  walls  of  their  orifice  present  two 
opposite  projections,  which  arc  the  rudiments  of  a  dividing  sep- 
tum.  In  Aphelops  these  foramina  are  one  as  in  Rlunocertis.  At 
the  same  time,  the  external  wall  of  the  alisphcnoid  canal  is 
shorter  and  thinner  in  the  Aceratheria  than  in  the  Aplulopes. 

In  the  older  types  of  Pcrissodactyla,  e.  g.,   Symborodoa,  the 

foramen  ovale  J"  aitiiated  well  in  advance  of  the  foramen  lacenim 

from  it  by  a  considerable  space  of  the 

ftructure  is  seen  in  Hyracodon  and  in 
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Aeeratherium.  In  Aphehps,  the  f.>ramcn  ovale  approaches  near 
to  the  f.  laccrum,  so  as  to  be  .sqvirjted  by  a  narrow  brid^^c  only 
in  A.  megalotlus,  which  is  wanting  on  one  side  in  a  specimen  of 
A.  malacorhinus.  In  the  genus  Rhinocerus,  these  foramina  arc 
not  divided. 

In  the  structure  of  the  teeth,  the  same  serial  order  is  to  be 
observed.  Commencing  with  the  incisors  J  in  the  tapiroid  tyiH;s 
and  A^riifw/o;/,  and  canine  },  we  find  J  J  \niiala6is ;  ^  J  in  Aicra- 
theriiim;  '"'  }  in  Aphelofis  :  t  J  in  Ccratorhinns  and  RItittoccrus, 
to  o-i  S  '"  Attlodus  anA  Caclodonta.  As  to  the  molars,  in  those 
of  the  upper  jaw  the  series  of  modifications  consists  of  succes- 
sive complication  of  the  transverse  crests.  In  Hyracodon,  as  in 
the  tapiroid  genera,  the  external  wall  of  the  posterior  molar  is 


continued  beyond  the  posterior  cross-crest;  in  the  ^/K«(*-ir/i/a', 
generally  the  external  wall  is  not  continued  beyond  this  crest, 
but  is  in  line  with  the  posterior  cross-crest.  In  a  specimen  of 
AceralluriutH  occideiilaU,  the  posterior  superior  molar  of  one  side 
is  like  that  of  Hyrtxcodon,  while  that  of  the  other  side  is  tike  that 
o{  Rhinocerus.  The  cross-crests  in  AcenUherium  arc  quite  simple, 
having  slight  bulges  into  the  median  valley.  In  the  species  of 
Aphehps  these  bulges  are  more  prominent,  es|x'ciaUy  tliat  of  the 
posterior  crest,  which  is  more  exteriially  situated  than  that  of  the 
anterior  cross-crest,  so  that  tJie  fundus  of  the  valley  is  turned 
abruptly  backwards.  In  several  of  the  existing  s|K;cics,  this 
bulge  becomes  ;in  antero-posterior  crest,  and  the  fundus  is  fur- 
ther divided  by  other  crests  from  the  outer  wall  and  elsewhere. 
The  cingula  become  so  elevated  as  to  cause  an  isolation  of  the 
valleys  as  fossa:  at  a  comparatively  early  stage  of  wear.     This 
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state  of  things  commences  in  the  extinct  species  of  Kansas,  the 
Aphelops  fossiger. 


In  the  bones  of  the  skeleton,  modifications  accompanying  tho<« 
of  the  cranium  and  dentition  may  be  observed.  The  femur  of  the 
species  of  the  earlier  formations  may  be  readily  distinguished 
from  that  of  those  of  the  later  Tertiaries  by  the  forms  of  both 
the  extremities.  In  tlie  Aceratkeria  this  bone  resembles  that  of 
the  tapirs  in  the  form  of  the  great  trochanter.  This  process  is 
produced  at  its  external  border,  has  a  recurved  apex,  and  encloses 
a  deep  trochanteric  fossa.  In  Aphelops  it  is  precisely  as  in  Rki- 
nocerus,  obliquely  truncate  externally,  without  prominent  apex  or 
well  marked  fossa.  In  the  Aceratheria  the  inner  crest  of  the 
rotular  groove  is  but  moderately  prominent;  in  Aphelops  and 
Rhinocertts  it  is  greatly  developed. 

The  succession  of  development  of  the  line  of  the  Rhinocerida 
is  now  not  difficult  to  trace,  and  I  give  the  following  diagram  in 
explanation  of  it. 

Cceladonta 

/ 

Rhinocertts.     Atclodus. 

\         / 

Ceratorhiiius. 


Aphelops. 
\ 
Zalabii.  Aceralkerium.  Diccralherium, 

\  I  / 

It  is  evident  that  the  descent  diverged  at  a  comparatively  late 
period  of  geological  time  into  two  lines,  which  are  represented  at 
the  present  day  by  the  African  and  Indian  species  respectively. 
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The  earliest  species  of  the  toothless  or  African  series  is  the 
Atdodus  pachygnathus  of  Wagner,  whose  characters  have  been  so 
Well  worked  out  by  Gaudry  in  his  great  work  on  the  Fossil  Fauna 
of  Attica.  That  species  sometimes  presents  a  single  small  incisor 
or  canine  tooth  in  the  mandible.^  From  what  has  preceded  it  is 
also  apparent  that  the  generally  most  specialized  type  of  rhinoc- 
eros, the  genus  Ccelodonta,  has  become  entirely  extinct  Its  three 
species  yet  known,  were  confined  to  Europe  and  Northern  Asia, 
and  the  most  formidable  of  them  extended  its  range  with  the 
hairy  mammoth  within  the  Arctic  circle.  The  Ccelodonta  anti- 
qnitatis  (the  wooly  rhinoceros)  was  evidently  the  most  effectively 
armed  of  the  family,  as  it  had  two  horns,  which,  judging  from  the 
character  of  the  surface  of  the  skull  to  which  they  were  attached, 
must  have  been  of  unusual  size.  To  provide  further  against  the 
shocks  incident  to  their  use  in  combat,  the  nareal  septum  was 
ossified,  thus  becoming  a  solid  support  to  the  nasal  bones,  etc.,  on 
which  they  stood. 

It  remains  to  look  backwards,  and  to  discover,  if  possible,  the 
probable  origin  of  the  family  in  that  of  its  earliest  known  genus, 
Accratherium.  A  late  survivor  of  this  ancestral  type  is  seen  in 
the  genus  Zalabis  Cope,  of  which  one  species,  the  Z,  shntUnsis, 
has  been  discovered  by  Cautley  and  F'alconer  in  the  late  Tertiary 
of  Hindostan.  In  this  form,  according  to  Falconer,  there  are  % 
incisors  and  f  canines.  The  early  type,  which  corresponds  most 
nearly  with  this  genus,  and  which  preceded  the  Accratheria  in 
time,  is  the  genus  Avtynodon  Marsh,  which  has  left  a  species  in 
the  Uinta  or  Upper  Eocene  of  Utah.  Here  the  incisors  are  |  and 
the  canines  \,  This  formula  is  intermedi<ite  between  that  of  Acer- 
athcrium  and  that  of  the  Eocene  tapirs,  where  the  normal  num- 
bers 3  I  prevail.  According  to  Marsh,  Amynodon  further  differs 
in  the  primitive  condition  of  the  premolars  above,  which,  as  in  the 
Lopliiodontida ,  differ  from  the  molars  in  their  greater  simplicity. 
Thus  it  is  probable  that  tapiroid  animals,  probably  Lophioiiontidie ^ 
gave  origin  to  the  Rhinoceridie^  as  Marsh  has  suggested.  And  it  is 
further  altogether  probable  that  the  general  typ)e  of  dentition  pre- 
sented by  the  Rhinoccridie,  Lophiodontidce,  etc.,  which  I  have 
named  the  palarotheriodont,  took  its  origin  from  the  typ)e  which 
is  intermediate  between  it  and  the  bunodont,  viz :  the  symboro- 
dont,  as  I  have  pointed  out  in  an  essay  on  this  subject.* 

'  The  lar^^e  tooth  of  the  mandible  described  by  the  older  authors  as  an  inci<«or.  has 
been  regarded  as  a  canine  by  (jervnis     Sul»equently  Mar^h  adopted  the  same  view. 

'The  Homologies  and  Origin  of  the   Molar  Teeth  of  Mammalia,  etc.     Jow 
Academy  Nal.  Sciences,  rhilad.i..  1874,  pp.  13-14. 
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The  first  appearance  of  dermal  horns  was  apparently  in  a  pair 
placed  transversely  on  the  nasal  bones,  in  species  of  Eocene 
Lopkiodontida,  of  the  genus  Colonoceras.  The  same  character 
has  been  observed  by  Duvernoy  in  species  of  the  Lower  Mio- 
cene, which  belong  to  the  true  Ji/iinocerida,  and  which  Marsh  has 
called  Dircralkeriiim.  This  genus  appears  to  have  terminated 
the  line  exhibiting  this  structure,  and  the  family  in  North  Amer- 
ica remained  without  horn.  As  we  have  seen,  the  types  possess- 
ing the  median  horn  arose  in  Europe,  in  the  Ceratorhinus  scfdcieT' 
mackerioi  the  Middle  Miocene,  and  still  survives. 

It  may  be  observed  in  conclusion,  that  a  successive  increase  of 
size  in  the  species  of  this  line  has  taken  place  in  North  America 
with  the  advance  of  geologic  time.  Thus,  their  probable  ances- 
tors of  the  genus  Hyrachyus  were  the  least  of  all.     The  Acera- 
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thcria  of  the  White  River  formation  were  larger,  the  oldest,  .-(. 
mite,  being  the  smallest.  The  Diceratheria  of  Oregon  were  larger 
still.  The  species  of  the  Loup  River  or  Upper  Miocene  forma- 
tion were  larger,  and  nearly  equal  to  the  large  existing  ."ipecies. 
Accralhcrium  Kaup.  is  characteristic  of  the  Miocene  or  Middle 
Tertiary  formations  of  Europe,  and  is  the  primitive  form  of  the 
true  rhinoceroses.  Its  four  anterior  digits  relate  it  to  the  lower 
or  more  generalized  perissodactylous  tyiies  of  the  same  and  of 
older  geological  horizons,  which  are  equally  allied  to  the  tapirs. 
The  dentition  differs  from  that  of  the  genus  Rhinoccrus  in  the 
presence  of  two  superior  incisors,  but  agrees  with  it  in  the  exist- 
ence of  one  incisor  and  one  canine  on  each  side  below,  and  in  the 
forms  of  the  premolar  teeth.  The  species  display  great  simplicity 
in  the  character  of  the  cr;sts  of  the  molars.     They  also  possess 
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the  tapiroid  feature  of  the  non-closure  of  the  auditory  meatus 
below  by  the  posttympanic  process ;  and  the  postglenoid  process 
is  generally  more  like  that  of  the  tapirs  than  are  those  of  the 
later  genera  Aplulops  and  Rhinocerus.  The  form  of  the  femur  is 
also  quite  characteristic,  presenting  tapiroid  characters  again  in 
the  shape  of  the  great  trochanter.  This  process  is  not  flat  and 
obliquely  truncated  as  in  the  genera  above  named,  but  is  horizon- 
tal proximally,  and  with  a  produced  recurved  apex  and  posterior 
crest,  which  bound  a  large  fossa.  The  species  are  the  smallest  of 
the  family,  the  A.  inUe  having  the  dimensions  of  the  Malayan 
tapir. 

In  the  species  of  Diceratherium  (Marsh)  the  cranium  and  limb 
bones  present  the  characters  above  ascribed  to  the  Aceratheria. 
In  size  they  are  intermediate  between  the  latter  and  the  Aplulopes. 
The  two  American  species  are  known  from  the  beds  of  the 
Truckee  epoch  of  Oregon  ;  a  third  species,  D.  pUuroctrus  (Duv.) 
has  been  found  in  France. 

Apkelops  (Cope)  occupies  a  position  intermediate  between  A^tni- 
iherium  Kaup  and  RhintKtrus  Linn.  It 
agrees  with  the  former  in  the  presence 
of  incisor  and  canine  teeth,  and  in  the 
absence  of  indication  of  a  nasal  horn, 
but  differs  from  it  in  lacking  the  fifth 
digit  of  the  anterior  foot.  In  the  last 
respect  it  is  identical  with  the  genus 
RhittiKerus,  differing  from  it  in  characters 
already  mentioned,  in  which  it  agrees 
with  Aceratkerium.  From  Atelodus  Pom. 
it  differs  still  more  widely,  as  that  genus 
wants  incisor  and  canine  teeth. 

The  evidence  on  which  this   genus 
rests  is  furnished  by  two  species,  the 
Aplulops  megaiodus,  and  the  A.fossiger. 
In  both  of  these  animals,  the  number  of  / 
anterior  digits  is  known  to  be  only  three 
and  in  the  former  the  inferior  canines 
and  alveoli  for  incisors  can  be  seen  in 
the  Specimens.     In  two   other   species  ,ii«jve.  [io-tcri,ir  »ien  of -kuir, 
provisionally  referred  to  the  same  genus,  ure.i'ln'^i'-i^^/.Tn^irilih'iiai 'I'ral 
the  A.  crassiis  and  A.  malacorkinus,  thc^i'e- 

digits  and  incisor  teeth  are  unknown  but  the  last  named  species 
was  certainly  hornless,  and  it  is  supposed  that  the  first  named  was 
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so  also.  Of  the  many  mandibular  symphyses  from  the  Loup  Fork 
formation  which  I  have  seen,  none  lack  the  canines  and  incisor 
teeth,  so  that  it  is  probable  that  this  character  belonged  to  the 
two  species  above  mentioned.  A  fifth  species,  the  A.  meridianm 
I^^idy,  I  have  provisionally  referred  here,  on  account  of  the 
simi  lar  character  of  the  mandibular  dentition ;  but  its  nasal  bones 
and  feet  are  unknown.  Still  another  species,  the  A-jemezanus 
Cope,  has  been  referred  here,  but  on  no  other  ground  than  that  it  is 
found  in  the  same  formation  as  the  others. 

Specific  characters. — The  species  above  named  all  present  well- 
marked  cranial  or  dental  characters,  or  both.  But  it  is  important 
to  take  into  consideration  the  general  structure  of  the  skeleton, 
I  am  in  position  to  do  this  with  three  of  the  species  named,  the 


A.  megalodus,  the  A.  fossiger  {of  this  paper),  and  the  A.  nialacor- 
hinus  and  find  distinctive  characters  present  in  nearly  all  their 
bones  which  I  have  observed.  The  A.  malacorhinus  is  a  com- 
paratively long-limbed  animal,  and  its  apparent  elevation  was  in- 
creased by  the  shortness  of  the  body,  and  especially  of  the  neck. 
There  was  probably  a  great  development  of  the  upper  lip,  or 
snout,  and  the  face  was  concave  in  profile.  The  A.  megalodus  was 
somewhat  intermediate  in  proportions  between  this  species  and  the 
A.fossiger  Its  limbs  were  shorter  than  in  the  A.  malacorhinus,  and  ■ 
"•el'  '    'oer.   The  feet  were  more  slender.   "Yhe  A.  fossiger 

1,  and  the  length  of  the  neck  was  about  as  in 
its  form  it  must  have  been  like  a  Hippo- 
vd  es'^t\si\^  xVc  fee^.,  Ni^ii  ■vtx^  ^^A^-MiL 
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Position. — The  longest  known  species,  the  A.  fnissus,  was  ftiund 
b\-  Dr.  Hayden  on  the  Niobrara  River.  Nebraska.  Teeth  pre- 
senting the  same  characters  have  been  found  in  Northern  Kansas 
and  Eastern  Colorado.  The  other  species  are  more  restricted 
tjcographically.  A  considerable  exploration  in  the  Loup  Fork 
beds  of  North-eastern  Colorado,  conducted  by  myself  in  1873. 
j'ielded  four  individuals  of  A.  megalodus,  but  no  fragments  refer- 
able to  the  other  species.  Explorations  in  Northern  Kansas  by 
Russell  S.  Hill,  of  Philadelphia,  produced  five  individuals  of  .(. 
/fssiger  and  five  of  A.  maJacorkinus,  but  not  a  fragment  of  A. 
megalodus. 

History. — In  my  original  definition  of  this  genus,  I  relied  on 


/^ 


V 


the  nuntber  of  premolars  in  distinguishing  it  from  Rhiiioccrus. 
as  well  as  on  the  absence  of  the  horn.  These  teeth  are  generally 
ii  in  Aphehps,  and  arc  said  to  be  J  in  Rhinocnus.  in  most  works 
on  the  subject.  These  numbers  are  not  constant ;  on  one  side  of 
both  jaws  in  Aphehps  from  Colorado,  I  have  observed  a  first  pre- 
molar, and  on  one  side  of  the  upper  jaw  of  .-J.  malacorhinus  there 
are  four  premolars  ;  the  other  side  is  injured.  In  several  species 
of  Rkinocerus,  three  premolars  only  are  usually  found  in  the 
mandible.  I  may  .idd  that  Ixsson  and  Peters*  have  described  a 
Rhinocerus  inennis  Less.,  which  is  found  living  on  some  of  the 
islands  at  the  mouth  of  the  Ganges.  The  only  known  specimens 
are  the  skulls,  with  portions  of  the  skin,  of  a  female  anil  young. 
These  arc  hornless,  and  in  general  structure  allied  to  the  A',  son- 
tiaiiiis.  yet  presenting  some  important  difTcrcnccs.*  Should  the 
characters  of  this  form  prove  to  be  s|»ecific,  and  the  male  be 
found  to  lack  the  horn,  it  must  be  regarded  as  a  species  of 
Apheiops. 

'  Monalsberichte  nertin.  Akademie,  1S77,  |i.  68.  pi.  1-2. 

*  Peten  representi  Ihe  [>y»Uympjnic  a>  ni.[  ifHr-ititd  liclo»  ihe  iiic.itu- a- in  ^'. 
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tic.ll  >cii.MU'e^.     r'.v?-i«*^7''.     Uy  S.wh  ii.  II.  ^. \i» 
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alphabetically  under  each  country.  The  index  is  subdivided  into 
an  index  of  towns,  of  titles  and  of  minor  subjects,  such  as  anat- 
omy, anthropology,  botany,  entomology,  geology,  &c.,  &c.  A 
considerable  amount  of  bibliographical  information  is  given  under 
the  different  titles,  of  much  importance  in  treating  of  synonomy. 
The  work  will  hereafter  stand  on  the  shelves  of  the  naturalist's 
library  side  by  side  with  Agassiz's  Bibliographia  Zoologize,  Engel- 
mann's  Bibliotheca  Historico-Naturalis,  Carus  and  Engelmann's 
Bibliotheca  Zoologica,  Hagen*s  Bibliotheca  Entomologica,  sup- 
plementing these  valuable  works.  It  is  gratifying  to  notice  the 
appearance  of  such  works  as  this  and  Coues'  Bibliography  of 
Ornithology  in  this  country,  as  evincing  the  richness  of  American 
libraries  in  scientific  works,  and  the  number  of  those  who  use 
them  with  discernment. 

We  have  no  criticisms  to  make  on  the  volume,  as  the  arrange- 
ment seems  to  be  all  that  could  be  desired.  Doubtless,  errors 
will  be  found  upon  using  it,  and  the  compiler  invites  criticism 
and  the  communication  of  errors,  that  they  may  be  corrected 
hereafter.  This  is  the  first  instance,  so  far  as  we  now  recollect, 
of  the  issue  of  such  important  and  generally  useful  works  by  any 
library,  and  due  credit  should  be  given  to  the  university  whose 
librarian  had  the  public  spirit  and  enterprise  to  undertake  the 
publication  of  such  an  expensive  work  without  a  special  fund  for 
such  purposes. 

Zittel's  Handbook  of  PalvEONTologv.^ — This  will,  when  com- 
pleted, be  without  doubt  a  most  useful  compendium  of  the  sub- 
ject, though  to  be  authoritative  a  work  on  palaeontology  should, 
we  think,  be  written  by  one  who  has  been  more  active  as  a  zoologist 
than  the  talented  author.  The  first  part  begins  with  a  general 
history  of  the  rise  of  palaeontology  and  a  statement  of  the  sub- 
ject in  general,  and  the  second  lie/erung  carries  us  as  far  as  the 
Exhinodermata,  /.  r.,  through  the  Ccelenterata,  the  latter  including 
the  sponges. 

We  notice  that  in  the  first  lieferung,  which  was  published  in 
1876,  Bathybius  is  admitted  to  be  an  organism,  as  is  the  Eozoon. 

In  the  second  volume,  of  which  the  first  iiefcrung  has  app>eared. 
Prof  Schimper  treats  of  the  fossil  plants,  beginning  with  the 
Diatoms  and  nearly  completing  the  account  of  the  ferns.  Both 
authors  treat  their  respective  kingdoms  alike,  /.  ^.,  in  an  almost 
purely  systematic  way,  diagnoses  of  the  classes,  orders  and 
genera  being  given,  often  with  descriptions  of  the  species. 

The  illustrations  are  numerous  and  usually  excellent,  but  often 
on  too  small  a  scale,  a  fault  of  Pagenstccker*s  work,  and  of 
many  German  books,  the  woodcuts  of  Gegenbaur's  Elements  of 

^Handhuch  der  Pahtontolo^ie.  Unler  mitwirkung  von.  W.  Ph.  SriiiMi-FR.  Hc- 
niu<t»ej»el)cn  von  Karl  A.  Zitlcl.  Hand  I.  Liel.  I,  j.  Band  li.  Lief.  I.  Miin- 
chen,  1876-79.     8vo. 
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Comparative  Anatomy  being  a  notable  exception.  This  palaeon- 
tology will  consist  of  two  volumes,  and  will,  when  completed,  be 
a  valuable  work  of  reference,  though  almost  entirely  based  on 
European  forms. 

Miss  Ballard's  Insect  Lives.^ — This  attractive  little  book 
deserves  commendation  from  the  fact  that  the  authoress  has 
evidently  the  zeal  of  a  genuine  naturalist,  has  studied  insects  in 
the  field  and  closet,  and  describes  what  she  has  seen  in  a  clear 
and  admirable  manner.  The  first  and  best  lesson  in  the  study  of 
insects  is  the  rearing  of  a  butterfly  from  the  egg ;  one  learns 
more  of  entomology  in  this  than  by  any  other  method.  This  book 
will,  we  feel  sure,  induce  boys  and,  we  hope  girls  to  gather  cater- 
pillars and  rear  butterflies  just  for  the  fun  of  the  thing,  while 
unconsciously  they  will  be  learning  valuable  lessons  in  observing 
natural  objects.  We  have  no  fault  to  find  with  the  illustrations, 
which  are  beautiful,  and  generally,  when  original,  accurately,  as 
well  as  artistically  drawn,  while  those  which  are  copied  from  the 
best  entomological  artists,  are  faithfully  done;  some,  however, 
are  evidently  electrotypes  from  Harris,  Riley,  etc.  We  notice 
an  error  on  page  ii.  The  spinneret,  in  caterpillars,  is  situated 
on  the  under  not  the  upper  lip,  the  silk  glands  passing  into  the 
floor  of  the  mouth  and  opening  through  the  labium.  We  heartily 
endorse  the  advice  to  those  beginning  the  study  of  insects  that 
"  we  should  not  begin  with  statistics — studying  how  many  thou- 
sands of  moths  and  butterflies  there  are  supposed  to  be,  or  how 
many  species  of  insects  have  been  classified  and  named.  Take 
*  one  to  begin,'  as  children  say,  and  study  it  thoroughly." 

Grader's  Insects.^ — We  have  already  drawn  attention  to  the 
first  two  parts  of  this  admirable  work,  and  the  commendations 
then  bestowed  upon  it  will  apply  to  the  present  part.  The  biology' 
of  insects  is  concluded  by  chapters  relating  to  the  reproductive 
habits  of  insects,  parthenogenesis  and  certain  anomalous  modes 
of  reproduction,  and  to  their  powers  of  destruction.  The  author 
evidently  belongs  to  the  German  ultra-Darwinian  materialistic 
school,  and  claims,  to  use  his  own  words,  that :  "It  is  the  grand, 
free  idea  of  the  present  age,  which  acknowledges  the  existence 
outside  of  and  above  nature  of  no  power  and  in  general  no  being, 
that  all  existing,  all  physical  and  psychical  phenomena  may  be 
explained  by  the  active  causes  in  nature,  and  that  the  individual 
is  not  necessary  for  the  preservation  and  harmonious  develop- 

^Insect  Livest  or  Bom  in  Prtson,  By  JULIA  P.  BALLARD.  Cincinnati,  Robert 
Clarke  &  Co.,  1879.     Sq.  i2mo,  pp.  97.     |i.oo. 

^DU  Naturkrafte.  Eine  naturwissenschaftliche  Volksbibliothek.  XXII  Band,  2 
Halfte.  Die  Insekten.  Von  Dr.  Vitus  Graber.  h  Theil,  2  Hilfie:  Vcrglci- 
chendes  Lcbens  und  EntwicklunjLjsgeschichle  der  Insekten.  Mit  127  original  holi- 
schnitten.     Mdnchen,  Druck  und  Verlag  von  R.  Oldenbourg.  1879.     3  marks. 
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ment  of  the  whole,  but  all  unitedly  produced  as  the  resultant  of 
the  cooperation  of  the  individual  powers  of  nature." 

It  is  easy  for  the  Austrian  professor  to  give  utterance  to  this 
dogma,  but  in  the  present  state  of  our  knowledge  we  doubt 
whether  such  a  broad  generalization  (or  narrow  conclusion)  can 
be  supported  by  demonstrable  facts,  and  we  would  urge  that,  as 
in  human  history  so  in  that  of  the  lower  animal  world,  individual 
eflTort  is  all  important ;  the  success  of  certain  favored  individuals 
eflecting  and  insuring  a  progress  that  ultimately  dominates  the 
whole  mass  of  organized  beings. 

The  instances  which  the  author  gives  of  the  losses  from  insect 
depredations  are  of  a  mild  order  compared  with  those  sustained 
in  the  United  States,  but  on  the  whole  the  subject  is  treated  in  a 
comprehensive  and  interesting  way.  The  illustrations  of  this 
part,  though  sometimes  too  diminutive  and  not  always  carefully 
engraved,  are  perhaps  sufficiently  clear  for  a  popular  work. 

The  last  part  is  devoted  to  the  embr>'ology  and  metamorphoses 
of  insects,  and  forms  a  fresh,  well  illustrated  and  most  convenient 
treatise  on  the  subject.  The  works  of  VVeismann,  Kowalevaky 
and  others  are  freely  used,  and  a  good  deal  of  valuable  original 
matter  introduced ;  the  application  of  the  germ-layer  doctrines 
to  insects,  the  novel  illustrations  of  the  embryology  of  different 
insects,  in  which  work  the  author's  former  experience  as  a  histolo- 
gist  and  entomotomist  has  made  him  an  adept,  and  the  schematic 
drawings  to  illustrate  the  process  of  molting,  and  the  formation 
of  the  pupa  under  the  skin  of  the  larva,  these  and  other  points 
appear  to  have  been  elaborated  with  a  briefness  and  clearness  of 
treatment  which,  with  the  previous  anatomical  part,  will  render 
the  work  a  standard  one  for  some  years  to  come.  Among  the 
illustrations  of  hitherto  unpublished  embryological  facts  are  cross 
sections  of  the  embr>'o  of  the  flesh  fly,  of  the  Una  pofrnli  beetle, 
the  two  diagrammatic  drawings  of  the  germ  and  its  embryonal 
layers;  of  the  embryo  of  Mantis,  and  the  eggs  of  the  swarm  moth 
{JLJparis  dispar).  The  author  has  attempted  to  combine  the 
results  of  different  cmbryologists,  and  to  clearly  expound  them 
for  the  use  of  the  general  student  in  a  way  which  has  not  hitherto 
been  accomplished.  The  portion  on  the  metamorphoses  of 
insects  is  treated  in  a  way  not  wholly  new  to  the  American 
reader,  but  the  matter,  some  of  which  is  new,  and  the  valuable 
and  original  figures  of  the  longitudinal  section  of  the  puparium 
and  enclosed  pupa  of  a  muscid  fly.  the  section  through  the  thorax 
of  a  Polistes  wasp,  through  the  head  of  a  caterpillar,  and  through 
the  thorax  of  the  cabbage-butterfly  are  original  and  valuable. 

Recent  Books  and  Pamphlets. — The  Genera  of  European  Xemerteans  criti- 
cally revised,  with  description  of  several  new  species.  By  l>r.  A.  A.  \V.  Hubrecht. 
(Note  XLiv  of  the  Lcyden  .Museum.     8vo,  pp.  193-232.)     From  the  author. 

Darwinism  and  other  Essays.     By  John  Kiske,  M.A.,  LL. B.,  etc.     8vo,  cloth,  pp. 
2^3.     Macmillan  &  Co.,  London  and  New  York,  1879. 
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Verlaufige  Kcsultate  fortge»etztcr  Nemertinen-Untcrsuchungen.  Von  Dr.  A,  A. 
W.  Hubrecht.  8vo,  pp.  3.  (Ext.  from  Zoologischer  Anzeiger,  August.  lS79.» 
From  the  author. 

On  the  Extinct  Species  of  Rhinoceridae  of  North  America  and  their  allies.  Bt 
E.  D.  Cope.  8vo,  pp.  227-237.  (Ext.  from  the  Bulletin  of  the  U.  S.  Geol.  tad 
Gcog.  Surv.,  Vol.  v.  No.  2.)     Washington,  Sept.  6,  1879.     From  the  author. 

Notices  Geologiques  et  Palseontologiques  sur  le$  Alpes  Vamioiscs  el  Ics  ri^ioiis 
environnantes.  Par  E.  Renevier,  Professeur.  8vo,  pp.  395—409.  (Ext.  from  Ball 
Soc.  Vaud.  Sc.  Nat.,  xvi,  82.)     Sept.,  1879.     From  the  author. 

L'Archaeopleryx  macroura,  un  interm6diaire  entre  les  oiseaux  ct  les  reptiles.  Pir 
M.  C.  Vogt.  4to,  pp.  241-248.  (Ext.  Rev.  Scientifique,  13  Septembre,  1879) 
(An  address  before  the  Congress  of  Swiss  Naturalists  at  Saint  Gall.)  From  the 
author. 

On  Lithophane  and  New  Noctuidse.  By  A.  R.  Grote.  8vo,  pp.  201-208.  (Ext. 
from  Bull.  U.  S.  Geol.  and  Geog.  Surv.,  Vol  v,  No.  2.)  Washington,  SepL  6,  1879. 
From  the  author. 

Geological  Survey  of  Hakkaido — Geological  Maps:  (i.)  Of  a  rough  Sarreyof 
the  Kayanoma  Coal  Fields  in  Yesso,  Japan.  By  Benj.  Smith  Lyman,  chief  geologii^ 
and  a.ssistants.  May,  1876.  (2.)  Map  of  Eastern  Asia,  to  show  the  commeroil 
position  of  the  productive  Coal  Fields  of  Yesso,  Japan,  compiled  from  various  soarces. 
By  the  same.  May,  1876.  (3.)  A  Geological  and  Topographical  Map  of  a  roagh 
Survey  of  part  of  the  Nuppaomayai  Coal  Field  in  Yesso,  Japan.  By  the  same.  May, 
1876.  (4.)  A  Geological  and  Topographical  Map  of  a  rough  Survey  of  part  of  the 
Bibai  Coal  Field  in  Yesso,  Japan.    By  the  same.    April,  1876.     From  the  author. 

Palaeontological  Papers,  No,  1 1 :  Remarks  upon  certain  Carboniferous  Fossils 
from  Colorado,  Arizona,  Idaho,  Utah  and  Wyoming,  and  certain  Cretaceous  Corals 
from  Colorado,  together  with  descriptions  of  new  forms.  By  C.  A.  White,  M.D. 
8vo,  pp.  209-221.  (Ext.  from  Bull.  U.  S.  Geol.  and  Geog.  Surv.,  Vol.  v.  No.  2.) 
Washington,  Sept.  6,  1879.     From  the  author. 

Description  de  quelques  poissons  d'esp^ce^  nouvelles  de  la  collection  du  Maseam 
d'histoire  Naturelle.  Par  M.  H.  E.  Sauvage.  8vo,  pp.  9.  (Ext.  du  Bull,  de  la 
Soc.  Philomathique  de  Paris,  stance  du  12  Juillet,  1879.)     From  the  author. 

Notes  on  the  habits  of  the  Great  Northern  Shrike.  By  D,  M.  Marshall.  (In  the 
Journ.  of  Science,  N.  Ser.,  Vol.  ii.  No.  6,  August,  1879.)  Toledo,  O.  From  the 
author. 

The  Autopsy  of  an  Elephant.  By.  A.  J.  Howe,  M.  D.  (Read  before  the  (Hn- 
cinnati  Soc.  of  Nat.  History,  May  6,  1879.)     ^"f^i  PP-  8.     From  the  author. 

On  Certain  Remarkable  Groups  in  the  Lower  Spectrum.  By  Prof.  S.  P.  Langlqr. 
8vo,  pp.  92-105,  pis.  3.  (Ext.  from  Proc.  Amer.  Acad.  Presented  Oct.  7,  1878.) 
From  the  author. 

On  the  Temperature  of  the  Sun.  By  Prof.  S.  P.  Langley.  Svo,  pp.  106-114. 
(Ext.  from  Proc.  Amer.  Acad.     Presented  Oct.  9,  1 878.)     From  the  author. 

Foot-prints  of  Vanished  Races  in  the  Mississippi  valley;  being  an  account  of 
some  of  the  monuments  and  relics  of  prehistoric  races  scattered  over  its  surface,  with 
suggestions  as  to  their  origin  and  uses.  By  A.  J.  Conani,  A.M.  Large  Svo,  pp.  122. 
Chancy  R.  Barns,  St.  Louis,  Mo.,  1879.     From  the  publisher. 

The  Gardener's  Monthly  and  Horticulturist,  Vol.  x.xi.  No.  248.  August,  1879. 
From  the  publisher. 

Monthly  Weather  Review,  July,  1879.  (General  Weather  Service  of  the  United 
States.)     4to,  pp.  8,  4  meteorological  maps.     From  the  War  Department. 

Bulletin  of  ihe  Essex  Institute,  Vol.  xi,  Nos.  i,  2,  3.  Svo,  pp.  52.  Salem,  Mass., 
1879.     From  the  Institute. 

The  Naturalist's  Leisure  Hour  and  Monthly  Bulletin,  August,  1879.  From  the 
editor. 

Report  of  the  Entomologist,  Charles  V.  Riley,  M.A.,  Ph.D.,  Aug.  22,  1879.  Svo, 
pp.  52,  pis.  VII.  (Ext.  from  the  Ann.  Report  of  the  Dep.  of  Agriculture,  1878.) 
From  the  au  * 

Chicar  No.  8,  Oct.  4,  1879.     From  the  editor. 
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On  the  Structure  nn<l  Affinities  of  ihc  "  TnluiUtc  Cornis'*  of  the  Pa!.To/oic  Pfriotl, 
with  criiicjl  dcftcriiiCions  of  iilu<tra(ivc  s|K-cics.  Hy  11.  Alleyne  NichoUon,  M.l )., 
I>.Sc\,  F.R.S.E.,  clc.  8vo,  cloih,  pp.  342,  pU.  i-xv.  W.  Hlackwouil  &  Suns,  Edin- 
burgh and  l^ndon,  miktccijcxix. 

Sugjjcaions  on  the  Maintenance,  Creation  and  Enrichment  of  Forests,  as  applica- 
ble tt>  the  iKirticular  requirements  of  the  colony  of  Victoria.  By  Baron  Kent.  Von 
Mueller.  F.R.S.,  etc.,  government  botanist  for  Victoria.  i2mo,  pp.  31.  Mell>ournc, 
lii79.     From  the  author. 

The  Geological  Survey  of  the  Fortieth  Parallel.  By  Prof.  J.  S.  Newberry.  8vo, 
pp.  16.     (Repr.  from  Pop.  Set.  .Monthly,  July,  1879.)     From  the  author. 
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GENERAL  NOTES. 

BOTANY. 

On  the  Habitat  of  Rhododendron  catawbiense. — In  the 
spring  of  1878  I  was  informed  that  **  laurel  "  grew  in  abundance 
a  few  miles  from  the  State  University,  at  Chapel  Hill.     As  I  was 
at  that  time  unfamiliar  with  the  flora,  having  but  recently  removed 
to    North    Carolina,   my   first   thought   suggested   a   species   of 
Kalmia.     In  April  I  visited  the  locality — the  northern  exposure 
of  a  steep  bank  on  Morgan's  creek,  some  three  miles  from  the 
village.     Much  to  my  surprise  I  beheld  a  dense  growth,  not  of 
Kalmia,  but  of  Rhododendron.     The  shrubs  were  from  eight  to 
fifteen  feet  in  height  and  among  the  smooth  green  leaves  were 
clusters  of  the  most   beautiful  purple  blossoms.      Could   it  be 
Rliododendron  catawbiense  growing  so  luxuriantly  at  an  altitude 
of  only  five  hundred  feet  ?     I  sent  specimens  to  my  friend,  Prof. 
VV.  R.  Dudley,  of  Cornell  University,  together  with  a  description 
of  the  locality.     In   reply  to  my  letter,  he  says:  "I   recognized 
them  at  first  sight  as  this   (R.  cataivbiense).     *     *     They  are 
indigenous  only  on  the  higher  summits  of  the  Alleghanies.     We 
found  them  on  the  Black  mountains  last  simimer,  but  only  above 
6000  feet."     Up  to  this  time,  I  must  confess,  I  had  been  some- 
what in  doubt  as  to  the  species,  especially  as  the  plant  occurred 
in  such  an  unusual  situation,  but  after  submitting  specimens  to  so 
competent  a  botanist  as  my  friend,  who  had  studied  the  Rhodo- 
dendron in  its  mountain  home,  all  doubts  were  removed.     Last 
spring  a  member  of  the  university  chancing  to  meet  Prof  Gray, 
who  was  on  a  botanical  excursion  in  Western  Carolina,  mentioned 
to  him  the  fact  that  the  laurel  grew  near  Chapel   Hill.     Dr.  (iray 
was  evidently  much  astonished,  and,  having  been  informed  of 
this,  I  immediately  sent  him  a  dried   specimen  and  a  description 
of  the  locality.     He  replied  as  follows :  **  The   laurel  (which  I 
had  heard  of  from  one  of  your  pupils  whom  I  met  in  June)  I 
am  delighted  to  see.     It  is  certainly,  as  you  say.  A',  catawbiinse, 
and   most  remarkable   for  occurring  at  so  low  a  level,  where  it 
flowers  early.     It  comes  down  somewhat  as  A*,  punctatitm  does  in 
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Georgia.  But  this  is  more  remarkabUy^  It  seems  strange  that 
the  growth  of  this  plant  in  the  middle  region  of  the  State  should 
have  escaped  the  notice  of  that  acute  observer,  the  Rev.  M.  A. 
Curtis.  That  it  did  will  be  seen  from  the  following,  taken  from 
his  catalogue:* 

"  Oval-leafed  Laurel  {R,  catawbiense  Michx.). — ^This  splendid 
laurel  is  chiefly  confined  to  the  highest  summits  of  our  moun- 
tains, but  is  said  to  extend  somewhat  into  Virginia.  It  is  often 
confounded  with  the  preceding  [/?.  maximum  Linn.],  but  besides 
its  different  locality,  growing  only  on  the  tops  of  such  mountains 
as  the  Roan,  in  Yancey,  and  Negro  Mt,  in  Ash,  it  blossoms 
earlier  than  the  other,  though  at  a  higher  elevation,  has  larger 
and  more  intensely  colored  flowers,  and  shorter  and  broader 
leaves.  *  *  *  *  It  stands  cultivation  pretty  well  in  the 
middle  district." 

Since  the  above  correspondence  I  have  been  informed  that  this 
plant  grows  luxuriantly  on  the  north  side  of  the  Oconechec 
mountains  (hills  from  two  hundred  to  three  hundred  feet  high), 
near  Hillsboro,  the  home  of  the  late  Dr.  Curtis,  at  an  altitude  of 
from  seven  hundred  to  eight  hundred  feet.  Not  only  does  it 
stand  cultivation  in  the  middle  district  where  it  is  indigenous,  but 
it  seems  to  thrive  in  the  lowland  of  the  eastern  part  of  the  State. 
Plants  may  be  seen  at  Tarboro,  in  Calvary  churchyard,  where 
tfiey  were  planted  many  years  ago  by  my  friend,  the  Rev.  Dr. 
Cheshire. — Prof.  F.  W.  Simonds,  u^versity  of  North  Carolina, 

. » 

The  Twining  of  the  Stems  of  the  Hedge  Bindweed,  etc' — 
Several  plants  of  Calystegia  .yr////w,i(hedge  Bpndweed)  were  faith- 
fully studied,  for  some  weeks,  by  S:  W.  Beaupapnt.  It  is  generally 
stated  that  the  stems  of  this  plant  ascfend  ^coiling  against  the 
sun,  or  from  right  to  left,  as  viewed  from  the  ottjbide.  On  a  stalk  of 
nettle  were  observed  two  vines  twining  in  opposite  directions. 

By  tracing  these  two  vines,  they  were  found  to  preserve  their 
opposite  directions  for  their  entire  length.  Another  plant  had 
two  branches  starting  near  the  root.  Each  of  these  branches, 
and  every  branch  on  these  divisions  throughout,  preserved  the 
same  course.  This  was  also  found  to  be  the  case  in  a  vine  twin- 
ing in  an  opposite  direction.  Experiments  to  induce  vines  to 
reverse  their  course  proved  of  no  avail.  Straight  stakes  were 
placed  in  the  ground  for  the  vines  to  twine  about.  After  arriving 
at  the  top,  the  vines  fell  or  lopped  over ;  some  drooping  slightly, 
some  ascending.  If  the  top  of  a  plant  is  weak,  the  vine  often 
leaves  it  before  reaching  the  top.     Sometimes  the  vine  becomes 

*  Dr.  Gray  has  kindly  added  a  note  on  this   point  to  an  article  in  the  Bulletin  of 
the  Torrey  Botanical  Club  for  July  and  August,  1 879.     See  page  336. 

2  The  Woody  Plants  of  North  Carolina,  Raleigh,  i860,  p.  97. 

'  Abstracts  from  papers  of  students  of  Michigan  Agricultural  College,  made  by 
Professor  VV.  J.  Beal. 
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twisted,  but  not  always.  The  vines  are  quite  slender,  and  often 
reach  off  from  their  support  to  a  great  length.  One  branch 
reached  four  feet  and  six  inches,  nearly  in  a  horizontal  position  ; 
another,  five  feet  and  three  inches ;  another,  nearly  six  feet. 
This  last,  hke  the  rest,  was  a  single  vine,  and  at  the  largest 
place  only  a  sixteenth  of  an  inch  in  diameter.  One  branch, 
which  reached  out  twenty  inches,  passed  over  a  sixth  of  the  cir- 
cumference in  three-quarters  of  an  hour.  Sometimes  the  vines 
can  almost  be  seen  to  move.  They  appear  to  move  most  rapidly 
in  the  hottest  part  of  the  hottest  days. 

Mr.  T.  F.  Millspaugh  experimented  with  wild  cucumber  {Ecfti- 
nocyslis  lobatd).  He  trained  a  plant  on  a  straight  upright  stake. 
The  vine  grew  erect  until  it  was  about  fifteen  inches  above  the 
stake,  and  then  bent  over  at  about  an  angle  of  45  degrees.  It  grad- 
ually dropped  to  a  horizontal  position  and  grew  four  feet  and  nine 
inches  beyond  the  stake.  Then  it  turned,  and  began  to  grow 
back  on  itself  down  to  the  stake.  Here  it  neither  went  up  nor 
down,  as  we  should  suppose,  but  grew  right  on  the  other  side  of 
the  tip  of  the  stake,  till,  at  the  time  of  writing,  it  had  gone  twenty 
inches.  Before  the  vine  doubled  back  on  itself  it  described  a 
complete  circle  in  one  hour  and  forty-five  minutes.  It  went  fast- 
est on  one  hot  day,  between  one  and  three  o'clock.  Tendrils 
were  made  to  coil  by  irritation  of  various  objects.  He  examined 
fifty  specimens  of  tendrils  which  had  made  coils.  It  is  well 
known  that  when  these  become  attached  at  the  extremity,  that 
they  turn  in  one  direction  for  a  part  of  their  course,  and  then  turn 
in  the  opposite  direction.  In  one  tendril  there  were  seven  of  these 
changes  in  direction;  in  two  there  were  six  changes;  in  six 
there  were  five ;  in  eleven  there  were  four  ;  in  twenty-three  there 
were  three ;  in  five  there  were  two,  and  in  two  there  was  one 
change. 

Botanical  News. — The  Bulletin  of  the  Torrey  Botanical  Club, 
for  July  and  August,  contains  interesting  notes  of  a  botanical  ex- 
cursion into  North  Carolina,  by  J.  H.  Redfield,  to  which  Prof. 
Gray  contributes  foot-notes.  The  discovery  of  Epipactis  helUbot- 
ine,  var,  ■viridans  Sim.,  in  the  vicinity  of  Syracuse,  N.  Y.,  by  Mrs. 
Church,  a  member  of  the  Syracuse  Botanical  Club,  is  recorded. 
To  the  September  number  Mr.  C.  F.  Austin  contributes  some 

bryological  notes. In  the  Bolankal  Gacette  for  October,  Prof. 

Gray  draws  attention  to  Poisson's  account  of  the  beheading  of 
flies  by  Mentselia  ornata,  the  victims  being  caught  in  the  barbs  of 
this  plant  The  flies,  attracted  by  the  viscid  matter  in  certain  of 
the  bristles,  "thrust  in  their  proboscis  between  the  thickly  set 
glochidiate  bristles  to  feed  upon  the  secretion  of  the  glands  be- 
tween and  below.  The  retrorsc  barbs  interpose  no  obstacle  to 
this;  but  when  the  proboscis  is  withdrawn,  its  dilated  and  cush- 
ion-like tip  catches  in  the  barbs,  and  holds  all  fast.     The  harder 
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the  backward  pull,  the  firmer  and  the  more  extensive  the  attach- 
ment to  the  sliarp  barbs ;  the  wounded  and  impaled  organ  be- 
comes congested  and  swollen,  and  the  insect  is  seldom  able  to 
disengage  it.  Especially  is  this  the  case  with  the  larger  flies. 
Some  perish  by  exhaustion,  but  more  of  them,  passing  round 
and  round  in  a  circle  and  in  one  and  the  same  direction,  come  to 

an    end  by  twisting  off  their  heads !  " Trimen's  jfournal  of 

Botany  for  October,  gives  us  a  note  on  borage,  by  H.  F.  Hance, 

of  interest  to  American  botanists. Prof  P.  von  Tieghem  has 

succeeded  Brongniart  as  Professor  of  Botany  at  the  Museum  at 

Paris. In  Caruel's  New  Italian  Botanical  yournal^  is  an  article 

on  the  morphology  and  biology  of  freshwater  algae  allied  to  Nos- 
toe,  etc.,  by  A.  Borzi. 

ZOOLOOY.i 

Notes  on  some  Reptiles  and  Batrachia  of  the  Pacific 
Coast. — The  large  frog  {Rana  temporaria  var.  aurora)^  sometimes 
called  **  bull-frog,"  of  this  coast  is  eaten  in  considerable  quantity 
in  San  Francisco.  Its  consumption  is  not  confined  to  French- 
men, at  whom  some  rude  people  are  apt  to  scoff  as  **  frog -eaters,' 
but  extends  to  some  individuals  of  the  beef-eating  nation,  as  well 
as  to  Americans  and  those  of  other  nationalities. 

The  real  bull-frog  is  much  larger  than  our  species,  yet  a  large 
specimen  of  the  latter  reaches  the  very  respectable  length  of  five 
and  a-half  inches  from  the  nose  to  where  the  tail  of  his  tadpole 
days  commenced.  Such  large  frogs  are  by  no  means  cheap  deli- 
cacies, since  they  are  retailed  at  four  dollars  f)er  dozen.  The 
smallest  I  have  yet  seen  in  the  market  were  worth  one  dollar  and 
seventy-five  cents  per  dozen.  And  there  is  reason  for  the  high 
price. 

Ponds  and  brooks  margined  or  partly  overgrown  with  water- 
weeds,  such  as  frogs  love,  are  scarce  in  the  vicinity  of  San  Fran- 
cisco, and  most  of  those  which  occur  have  been  to  a  great  extent 
depopulated  of  their  croaking  inhabitants  long  ago. 

Those  brought  to  market  are  caught  in  Marin  county,  in  brooks 
and  boggy  places  beyond  San  Rafael ;  in  San  Mateo  county ;  even 
as  far  away  as  Visalia,  which,  from  its  position  in  what  is  known 
as  the  '*  Four  Creek  Country,"  would  seem  to  be  especially  fitted 
for  their  production. 

Two  or  three  Frenchmen  are  the  only  people  who  systemati- 
cally make  it  their  business  to  catch  these  batrachian  delicacies; 
and  when  we  consider  the  long  and  toilsome  journeys  across 
rough  country  that  these  men  have  to  perform,  we  cease  to  won- 
der that  they  are  not  cheap. 

Chclopus  marmoratns  Baird  and  Girard.  Out  of  about  thirty- 
eight  species  of  fresh-water  turtles  or  terrapins  found  in  the  United 

^The  (lepartmenls  of  Ornithology  and  Mammalogy  are  conducted  by  Dr.  Eluott 
CoUES.  TT  o    A 
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States,  one  only,  known  to  zoolojjists  as  Chelopus  mannoratas,  is, 
so  far  as  I  am  aware,  found  in  C.ilifornia,  and  is  the  terrapin  of 
our  markets. 

Terrapins  were  once  common  in  the  creeks  and  ponds  around 
the  bay,  but  the  constant  demand  for  their  flesh  has  made  them 
scarce,  so  that  the  present  supply  comes  from  the  region  around 
Sacramento,  from  Knight's  Ferry,  from  Tuolumne  county,  and 
the  southern  part  of  the  San  Joaquin  valley  generally;  as  well  as 
from  the  neighborhood  of  Visiilia. 

The  dealers  say  that  those  from  Visalia  and  from  the  San 
Joaquin  are  far  suj)erior  to  those  from  Sacramento.  In  the  latter 
the  under  side  is  almost  white,  while  in  the  former  it  is  dark, 
approaching  black ;  the  latter  will  often  die  by  the  dozen  soon 
after  they  are  brought  in  for  sale,  while  the  former  will  keep  alive 
for  months. 

A  terrapin  thus  kept  and  not  fed,  gradually  diminishes  in 
weight,  but  is  not  injured  in  any  other  way.  During  its  confine- 
ment it  is  really  feeding  on  its  own  fat,  and  small  as  is  the  range 
of  its  activities,  and  gradual  the  waste  ensuing  from  them,  the 
results  are  obvious  after  a  month  or  two;  so  that  a  terrapin  kept 
six  or  seven  months  without  food,  though  still  alive,  is  little  but 
shell,  bone  and  skin. 

Terrapin  are  abundant  in  the  reservoir  of  the  San  Rafael  water 
works,  where,  however,  fishing  is  not  allowed  without  permission. 
There  are  .some  in  the  basin  of  the  fountain  at  Woodward's  Gar- 
dens, and  of  these,  having  discovered  that  small  lumps  of  dirt 
thrown  at  it  while  sunning  itself  on  a  rock  do  not  hurt  it,  declines 
any  more  to  dive  under  these  provocations,  and  simply  cranes  its 
long  neck  to  see  what  is  the  matter. 

Helodcrnia  suspectuni  Cope.  Several  specimens  of  this  large 
lizard  have  been  presented  to  the  California  Academy  of  Sciences 
or  to  Woodward's  Gardens  during  the  past  year.  It  attains  a 
length  of  about  eighteen  inches,  has  a  thick  stout  body  of  a  bright 
yellow  color  mingled  with  brown,  and  it  is  of  a  most  unattractive 
aspect,  which  doubtless  <iccounts  for  its  title  of  **  Gila  monster." 
It  has  the  unenviable  reputation  of  being  a  poisonous  lizard,  and 
although  it  has  been  proved  not  to  be  poisonous  by  experiment, 
as  there  is  not  in  nature,  .so  far  as  is  known,  such  a  thing  as  a 
poisonous  lizard,  yet  the  itlea  is  based  on  a  better  foundation  than 
that  of  most  popular  beliefs,  for,  as  I  am  informed  by  Prof.  Cope, 
the  front  teeth  are  grooved  and  there  is  a  gland  at  the  base.  I'Or 
this  reason  Prof  Cope  named  it  suspcctum,  and  he  appears  to 
think  that  after  all  he  would  prefer  to  be  bitten  by  some  other 
kind  of  lizard. 

The  Gila  monster  is  slow  in  its  motions,  and  when  pursued 
will  stop  and  show  fight  in  a  feeble  sort  of  way — peculiarities 
which,  together  with  the  large  size  and  conspicuous  color,  render 
it  easy  to  be  captured,  and  it  is  not  unlikely  that  it  will  ere  long 
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become  extinct,  as  it  is  killed  wherever  found.  It  would  be  inter- 
esting to  know  what  this  large,  slow-moving  lizard  finds  to  live 
upon  in  the  arid  wastes  of  Arizona. 

Ourotes.  The  curious  **  hand-eared  h'zard,"  which,  lizard  though 
it  is  in  structure,  would  look  exactly  like  a  snake  were  it  not  kx 
two  curious  little  limbs  placed  close  to  the  head,  has  been  found 
in  I>->wcr  California,  a  district  which,  as  regards  its  reptilian  &una, 
is  more  properly  included  in  the  Nearctic  or  North  American 
region  than  in  the  Neotropical  or  South  American. 

No  mention  Is  made  of  this  species  in  the  check-list  of  Nearctic 
r-^ptiles  drawn  up  by  Prof.  Cope,  and  published  by  the  Smitb- 
Vff\\:^n  Institution,  but  two  specimens  were  obtained  at  La  Paz  by 
Mr.  Turner.  U.  S.  Coasul  at  that  place,  and  presented  to  vV.  1. 
Fisher,  of  5ian  Francisco ;  and  Prof  Cope  informs  me  that  a 
European  herpetologist  has  also  obtained  some  from  Lower 
California, 

Chirotes  belongs  to  the  Amphisbaenia,  which  are  character- 
ized by  a  thick  short  tail,  inconspicuous  rudimentary  eyes,  and  a 
bofly  surrounded  (as  is  also  the  tail)  with  numerous  rings  of  small 
square  plates.  All  the  genera  except  Chirotes  are  destitute  of 
limbs,  and  as  they  have  the  power  of  moving  backwards,  are 
popularly  regarded  as  poisonous  snakes,  f)ossessed  of  a  head  at 
each  end  of  the  body.  The  two  little  legs,  each  furnished  with 
five  toes  ending  in  pointed  claws,  save  Chirotes  from  this  impu- 
tation. 

The  hand-eared  lizard  is  about  eight  inches  long  with  about 
two  hundred  half-rings  of  small,  square  plates  on  the  back  and  a 
smaller  number  of  half  rings  of  similar  but  larger  scales  on  the 
belly.  Along  the  side,  where  the  rings  of  back  and  belly  meet, 
are  some  small  triangular  scales  filling  in  the  interstices. 

The  mouth  is  very  small,  the  few  plates  on  the  top  of  the  head 
not  conspicuous,  the  eyes  scarcely  discernible,  and  the  neck  of 
the  same  thickness  as  the  body,  which  is  about  the  calibre  of  a 
lead  pencil. 

Aniella pulchra  Gray.  This  little  snake-like  creature  is  entirely 
destitute  of  limbs,  and  is,  therefore,  usually  regarded  as  a  snake, 
but  the  structure  of  the  head  is  lacertian,  and  it  is  classed  among 
the  Lacertilia.  It  is  the  only  species  of  its  family,  the  Typhlopidae, 
found  in  North  America,  and  is  probably  confined  to  the  southern 
part  of  the  Pacific  region.  The  Typhlopidae  are  burrowers,  with 
very  small  eyes  and  a  blunt  tail,  in  these  respects  resembling  the 
Amphisbaenidae,  but  they  differ  from  that  family  in  the  character 
of  their  covering,  which  is  formed  of  small  diamond-shaped 
scales  instead  of  regular  rings  of  square  or  oblong  scales. 

Aniella  pulchra  appears  to  be  dug  up  with  tolerable  frequency 

southern  parts  of  California,  but  is  not  found  around  San 

o.     It  is  about  eight  inches  long,  slender,  of  a  bright 

r  above  and  light  blue  underneath,  with  a  band  of  yel- 
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low  alon^  the  center  line  of  the  back.  A  livinji^  example,  domi- 
ciled in  a  ci^ar  box  partly  filled  with  dirt,  did  not  ap{X!ar  to  l>e 
ver>'  active  or  very  timid,  as  it  would  rest  quietly  upon  the  palm 
of  the  hand,  and  scarcely  attempted  to  move  away  when  touched. 
When  placed  upon  the  dirt  in  the  box,  however,  it  burrowed  very 
deftly. —  /K  N,  Lockifigton. 

Anecdote  of  the  Great  Horned  Owl. — Many  years  ago  \Uc^ 
observed  a  singular  habit  of  the  owl,  a  notice  of  which  I  have/O" 
never  seen  published.  In  the  "  funny  column "  of  our  local 
newspciper,  a  paragraph  ap|)eared  headed  "  How  to  kill  an  Owl.** 
the  substance  of  which  was :  after  finding  an  owl  on  a  post  or 
tree,  you  were  to  have  him  fi.x  his  eyes  upon  you.  and  then  walk 
rapidly  around  him  ;  closing  with  the  statement  that  he  will  keep 
his  eyes  so  intently  upon  you.  turning  his  head  with  youi  move- 
ments but  forgetting  to  turn  his  body,  that  he  will  thus  wring  his 
own  head  off. 

Nothing  is  too  absurd  for  a  boy  to  attempt  if  it  promises  fun 
or  novelty;  and  shortly  afterward  a  fine  live  specimen  of  a  nearly 
adult  Bubo  inrginianus  falling  into  my  hands,  I  proceeded  to  test 
the  matter  by  experiment.  I  placed  Bubo  on  the  top  of  one  of 
my  mother's  clothes  line  posts,  where  he  remained  motionless 
and  entirely  unconscious  of  the  attempt  about  to  be  made  upon 
his  life.  It  was  not  difficult  to  secure  his  attention,  for  he  never, 
while  I  had  him.  diverted  his  gaze  from  me  while  I  was  in  his 
presence.  I  began  walking  rapidly  around  the  post,  a  few  feet 
from  it,  keeping  my  eyes  fixed  upon  him  all  the  while.  His  body 
remained  motionless  but  his  head  turned  ex«ictly  with  my  move- 
ment. Halfway  round,  and  his  face  was  directly  behind.  Three- 
quarters  of  the  circle,  and  still  the  same  twist  of  the  neck,  and 
the  same  stare  following  me.  One  entire  circle,  and  no  change. 
On  I  went,  twice  round  and  still  that  watchful  stare  and  steady 
turn  of  the  head.  I  h<id  all  this  time  kept  uninterrupted  watch 
of  the  bird.  His  talons  grasped  the  top  of  the  post,  and  his 
body  was  perfectly  stationary*.  On  I  went,  three  times  round, 
and  I  began  really  to  wonder  why  the  head  did  not  drop  off, 
when  all  at  once  I  discovered  what  I  had  failed  to  notice  before. 
When  I  reached  half  way  round  from  the  front,  which  was  as  far 
as  he  could  turn  his  head  to  follow  my  movement  with  comfort, 
he  whisked  it  back  through  the  whole  circle  so  instantaneously, 
and  brought  it  facing  me  again  with  such  precision,  that  I  failed 
to  detect  the  movement,  although  I  was  looking  intently  all  the 
time.  I  rcjjeated  the  exjx^riment  many  times  afterward  on  the 
same  bird,  and  I  had  always  to  watch  carefully  to  detect  the 
movement  of  the  readjustment  of  his  gaze.  So  rapid  and  pre- 
cise was  this  movement  that  I  failed  several  times  to  detect  it. 
even  when  I  was  looking  expres^^ly  for  it,  and  at  the  prop)er  mo- 
ment.— 6'.  -1.  /K 
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Note  on  the  Nomenclature  of  Hesperomys  americaxus 
CouES  AND  Yarrow. — A  note  recently  published  in  the  Annals 
Mag.  Nat.  Hist,  by  Oldfield  Thomas.  Esq..  "On  Robert  Kerr's 
Translation  of  the  *  Systema  Naturae '  of  Linnaeus,"  gives  some 
important  information  respecting  that  rare  and  obscure  book.  It 
appears  that,  among  the  Mammalia,  the  species  described  in  Pen- 
nant's Fiistory  of  Quadrupeds  (1781),  and  Phillips's  Voyage  to 
Botany  Bay  (1789).  here  receive  Latin  names,  forestalling  those 
in  Shaw's  General  Zoology  (1800- 1804). 

Among  such  names  are  a  number  affecting  North  American 
species.     Thus,  Lutra  canadensis,  Mustela  aviericana  and  Didel- 
phys  virginiana  must  be  accredited  to  Kerr,  1792,  not  to  Shaw  or 
Turton,  as  we  have  usually  done. 

From  a  private  note,  kindly  addressed  to  me  by  Mr.  Thomas, 
it  appears,  among  other  things,  that  americanus  Kerr,  must  be 
used  instead  of  leucopus  Raf.,  for  the  common  American  white- 
footed  mouse,  there  being  in  Kerr,  on  p.  231,  a  certain  Mus  agra- 
rius  americanus,  which  is  based  on  Pennant,  Hist.  Quad.,  No.  302 
b.  In  their  article  on  Mammals,  in  Vol.  v.  of  the  Wheeler  quarto 
Report  of  the  Survey  west  of  the  looth  meridian,  Drs.  Coues 
and  Yarrow  called  the  species  H.  americanus  (Kerr)  \  but  after- 
wards, having  meanwhile  no  opportunity  of  verifying  the  refer- 
ence, Dr.  Coues  reverted  to  the  use  of  H.  leucopus  Raf,  in  Monog. 
Rodentia,  MuridcB,  p.  50  (see  also  note  (2)  on  p.  51). 

Unless,  therefore,  some  still  earlier  name  be  forthcoming,  this 
mouse  must  bear  that  at  the  head  of  this  article,  and  its  sub- 
species, of  which  there  are  several,  should  be  called  H,  ameri- 
canus sonoriensis,  H.  americanus  eremicus,  H.  americanus  gossy- 
pinus,  etc. — Elliott  Coues,  Washington,  D.  C. 

The  Fishes  of  Klamath  Lake,  Oregon. — A  collection  made 
at  various  points  on  the  Upper  Klamath   lake  yielded  eight  spe- 
cies of  fishes,  as  follows:    i.  Salmo  iridea  Gibb.     This  trout  is 
found  abundantly  in  the  lake,  as  well  as  in  the  streams  tributary 
to   it;    e.  g.,  Sprague  river,   Wood  river,    Crooked    creek,  Fort 
creek.     It  reaches  a  weight  of  ten  pounds,  and  varies  in  color 
from  white  to  red  on  the  sides.     2.  Salmo  spcctabilis  Gird.     The 
Dolly  Varden  is  less  common  than  the  5.  iridea\  the  only  local- 
ity from  which   I  procured   it   is  Seven   Mile  creek,  near  Fort 
Klamath.     3.   Chasmistes  luxatus  sp.  nov.     This  is  a  large  fish, 
and  with  its  congener  below  named,  of  no  little  interest,  as  ex- 
tending the  range  and  characters  of  Jordan's  little- known  genus 
Chasmistes,     Form  elongate,  head   long,  flat  above,  and  with  a 
large  fontanelle.     Mouth  terminal,  the  spines  of  the  premaxillary 
bones  projecting  so  as  to  form  a  hump  on   the  top   of  the  snout. 
Lower  lip  a  very  thin  dermal  fold,  extending  entirely  around  the 
chin.    Scales  12-80-9;  radii  D.  11,  A.  9.    Color  clouded  above  with 
punctulations ;  below  paler,  with  red  shades  in  some  speci- 
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mens;  fins  uncolored.  It  attains  a  length  of  nearly  three  feet.  It 
ascends  the  streams  in  thousands  in  the  spring,  and  is  taken  and 
dried  in  great  numbers  by  the  Klamath  and  Modoc  Indians.  The 
former  call  it  Tswam.  4.  Chasmistes  brevhostris  sp.  nov.  This  fish 
does  not  exceed  14-16  inches  in  length, and  has  a  differently  formed 
head  and  muzzle  froni  the  C.  luxatus.  They  are  shorter,  esp>ecially 
the  muzzle,  and  the  latter  is  without  the  hump  produced  by  the 
protuberant  premaxillary  spines.  Parietal  fontanelle  small.  The 
lower  lip-fold  is  only  present  at  the  sides  of  the  mandible.  Body 
nearly  cylindric.  Scales  12-74-11;  radii,  D.  1 1,  A.  9.  Color 
dusky  above,  silvery  below  ;  fins  colorless.  This  fish  is  abundant 
in  the  lake,  but  I  was  informed  by  a  Klamath  Chief,  that  it  does 
not  ascend  Williamson's  river  in  spring  with  the  C,  luxatus  and 
Catostomus,  Klamath  name  Xooptu.  4.  Catostomus  labiatus 
Gird.  Very  abundant ;  Yehnneofthe  Klamaths.  5.  f  Myiophar- 
odon  sp.  Not  certainly  of  this  genus,  and  resembling  the  genus 
Ancltybopsis,  found  fossil  in  the  Idaho  and  Oregon  Pliocenes.  I 
was  interested  to  find  this  species  quite  abundant.  I  am  not  yet 
able  to  ascertain  whether  the  present  species  is  one  of  those 
already  named  or  not.  6.  Gila.  A  species  of  medium  or  small 
size,  and  rather  robust  proportions.  8.  Uranidea.  Undeter- 
mined ;  a  stout  species,  and  very  abundant. — E.  D.  Cope, 

New  Classification  of  the  Crustacea. — The  recent  studies 
on  the  embryology  of  the  king  crab  \^Limidus  polyphemus)  has 
shown  that  there  are  some  unexpected  resemblances  to  the  mode 
of  development  of  the  Arachnida,  and  while  in  our  essay*  on  the 
development  of  this  Crustacean  we  attempted  to  show  that  the 
arachnidan  features  were  also  to  be  found  in  certain  crabs  and 
shrimps  whose  development  was  exceptional,  one  or  two  natu- 
ralists, as  K.  Van  Beneden  and  Dohrn,  claim  that  Limulus  is  not 
a  true  Crustacean,  but  belongs  next  to  or  with  the  Arachnida. 
This  seems  to  us  an  extreme  view.  Then  followed  the  beautiful 
anatomical  researches  of  Alphonsc  Milne- Edwards  on  Limulus 
polypkemus,  in  which  he  showed  the  singular  relation  between  the 
vascular  and  nervous  systems ;  the  latter  being  enveloped  by 
the  ventral  system  of  the  arteries.  The  differences  between  the 
nervous  system  of  the  king  crab  and  Arachnida  has  been  already 
indicated.^  It  has  not  been,  we  think,  sufficiently  taken  into 
account  that  Limulus  is  a  generalized  or  synthetic  type,  combining 
with  features  of  its  own,  certain  resemblances  to  the  Arachnida 
and  to  the  normal  Crustacea.  In  its  mode  of  respiration,  its 
external  gills,  and  in  its  circulatory  organs  it  is,  as  we  have  pre- 
viously stated,'  essentially  a   Crustacean,  but  should  be  placed 

*  The  Development  of  Limu/iti  f^ohf'hrmus.     By  A.  S.  Packard,  Jr.     (Memoirkof 
the  Boston  Soc.  of  Nat.  IIi>t.)     I'ubii<»ned  .March,  1872. 

'Amkrican  Naturalist,  Vol.  9,  p.  422,  423.     July,  1S75. 

'  Farther  Ul>^ervatitm-.  on  the  Eml)ryolo^y  of  Limulus,  with  nolC!»  on  its  affinities 
America.n  Natirai.Ist,  Nov.,  1873,  Vol.  7,  p.  675. 
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apart  from  the  normal  Crustacea,  and  form  the  living  representa- 
tive of  a  subclass,  equivalent  to  all  the  other  living  Crustacea. 
To  Limulus  are  closely  allied  the  fossil  Merostomata ;  and  wc 
regard,  for  reasons  already  stated,  the  Trilobites  as  closely  allied 
to  the  Merostomata. 

For  this  .subclass  we  have  proposed  the  name  Palceocarida,  and 
for  the  normal  Crustacea  we  have  proposed  the  term  Neocarida. 

In  order  to  express  the  relations  of  the  two  subclasses  of  Crus- 
tacea, we  have  published^  the  following  table  showing  the  mode 
of  grouping  of  the  different  orders  of  the  two  subclasses  of  the 
class  of  Crustacea : 

Classification  of  the  Subclasses  and  Orders  of  Crustacea. 


I 


I 

2 


<3 

V* 


•     ? 


Neocarida. 


PALiSOCARIDA. 


I 

Crustacea. 

While  the  Neocarida  are  characterized  by  the  well  known  fea- 
tures peculiar  to  all  living  Crustacea  except  Limidus^  the  Palao- 
carida  have,  among  others,  the  following  characters:  Appen- 
dages of  the  cephalo-thorax  in  the  form  of  legs,  rather  than  jaws; 
no  antennae;  brain  on  the  same  plane  as  the  cephalo-thoracic 
ganglionic  ring,  and  supplying  nerves  to  the  eyes  alone ;  nerves 
to  the  cephalo-thoracic  appendages  sent  off  from  an  oesophageal 
ring;  nervous  system  ensheathed  by  a  ventral  system  of  arteries; 
metamorphosis  slight.     Sexes  distinct. 

Order  i.  Merostomata. — No  distinct  thoracic  segments  and  ap- 
pendages. (Limulus,  Eurypterus,  etc.)  Order  2.  Trilobita, — 
Numerous  free  thoracic  segments  and  jointed  appendages.  (Ag- 
nostus,  Paradoxides,  Calymenc,  Trinucleus,  Asaphus,  etc. ;  all 
extinct.) 

A  farther  elaboration  of  this  classification,  with  full  references 

^  Zoolojry  for  Students  and  General  Readers.    American  Science  Series.    By  A.  S. 
Packard,  Jr.     II.  Holt  &  Co.,  New  York.     Published  in  Dec,  1879.     8vo,pp,  703. 
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to  the  labors  of  others,  is  to  be  g^iven  in  a  second  memoir  on  the 
anatomy  and  development  of  Lhnultis  polyphemus^  in  course  of 
preparation. — A,  S,  Packard,  Jr, 

Zoological  News. — A  number  of  papers  on  the  Hymenop- 
tera  and  Coleoptera  of  the  United  States,  by  Messrs.  E.  Norton, 
C.  A.  Blake  and  Dr.  Horn,  are  in  course  of  pubh'cation  in  the 
Transactions  of  the  American  Entomological  Society  of  Phila- 
delphia.  A  detailed  and  fully  illustrated  account  of  the  develop- 
ment of  Paliemonctes  vulgaris,  by  Mr.  Walter  Faxon,  appears  in 

the  Bulletin  of  the  Museum  of  Comparative  Zoology. Mr.  S. 

H.  Scudder,  of  Harvard  University  Library,  Cambridge,  has 
nearly  ready  for  publication  by  the  Smithsonian  Institution  an 
index  to  all  genera  hitherto  proposed  in  zoology,  whether  for 
recent  or  fossil  animals.  It  is  to  be  based  upon  the  "  Nomen- 
clators  '*  of  Agassiz  and  Marschall.  and  the  indexes  to  the 
Zoological  Record. Prof  Allen  Thompson,  in  Nature,  con- 
firms the  statement  that  the  scorpion  commits  suicide  by  stinging 

itself  in  the  middle  of  the  top  of  its  head. The  early  stages 

of  the  Coecilians.  or  blind  snakes,  have  recently  been  discussed 
by  Peters,  according  to  Nature.  An  observer  in  Cayenne  saw, 
according  to  Herr  Wrzensniowski,  of  Warsaw,  a  female  Cariiia 
compressicauda  give  birth,  in  water,  to  two  young  ones  alive.  The 
Russian  observer,  on  receipt  of  the  alcoholic  sjKcimens,  found  in 
the  oviduct  five  more  young  ones.  The  young  had  no  trace  of 
lateral  gill  openings  like  those  discovered  in  Epicrium  glutinosum 
of  Ceylon,  but  it  has  external  bladder-like  gills,  like  those  of 
Notodelphys  mnfera.  Hence  these  blind  amphibia  should,  when 
young,  be  looked  for  in  water.  Cariiia  oxyura  has  branchial  clefts 
but  no  external  gills,  while  C.  rostrata  of  the  Seychelles  has 
neither  branchial  clefts  or  a  swimming  tail,  or  any  scars  showing 
the  former  presence  of  external  gills. 

ANTHROPOLOGY. » 

Anthropological  News.  —  The  following  vocabulary  of  the 
Caddoquis,  or  Caddo,  language  was  received  from  Judge  J.  F.  H. 
Claiborne,  of  Natchez.  Miss.,  who  writes,  "  It  was  prepared  and 
.sent  to  my  uncle,  Gov.  Claiborne,  of  Louisiana,  by  Dr,  Sibley, 
agent  for  the  Caddos,  an  educated  gentleman.  The  southern 
Indians  held  this  tribe  in  great  respect  for  its  supposed  antiquity. 
It  was  known  as  the  Father  tribe." 

Among  the  Smithsonian  Comparative  Vocabularies,  now  in 
charge  of  Major  J.  W.  Powell,  is  a  short  one  of  the  Caddo,  No. 
444.  by  Dr.  D.  J.  Macgowan,  taken  in  1865. 

All  that  remains  of  this  once  flourishing  tribe  are  gathered  on 
the  Witchita  agency,  in  the  Indian  Territory.  The  agent.  Mr.  A. 
C.  Williams,  reports  their  numbers  at  467  |KTsons,  principally 

"E<l'tc<l  by  Prof.  Oiib  T.  Mason,  Columbian  Collcj-c,  Washington,  D.  C. 
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engaged  as  farmers  and  stock-raisers.  They  are  a  quiet  and 
inoffensive  people,  most  of  whom  have  adopted  the  habits  of 
civilized  h'fe. 

Dr.  Sibley's  vocabulary  was  taken  in  1804,  when  the  Caddos 
were  located  on  Red  river,  from  Alexandria  to  Natchitoches,  and 
follows  the  French  orthography : 


Imfc,  niquor 
Water,  cou  cou 
Earth,  ouadat  cequeteot 
Air,  yanour 
Wind,  havetour 
Sky,  quarchator 
Sun,  faquor 
Moon,  nis 
Star,  suoquas 
Light,  binaquor 
Darkness,  dasquoee 
Day,  nayai^on 
Night,  naba 
Heat,  aledot 
Cold,  acourdot 
Smoke,  coiisour 
Cloud,  carchnvesa 
Fog,  cou  sour  quabariou 
Ram,  quaveour 
Snow,  ijna 
Hail,  tarsour 
Ice,  quitousour 
Frost,  devchea 
Dew,  cabariou 
Rain-bow,  nachnuvoin 
Thunder,  adenine 
Lightning,  avoidgnauia 
Yesterday,  nieschur 
To-day,  douria, 
To-morrow,  cearia 
A  day,  ouiche  deschar 
A  month,  ouiche  nis 
A  year,  ouiche  adavyour 
Spring,  asnis 
Summer,  yaar  caades 
Autumn,  nibba 
Winter,  chei 
Man,  chouve 
Woman,  nateg 
Boy  siarches 
Girl,  nategches 
Child,  anin 
Father,  a-sin 
Mother,  sasin 
Brother,  nayin 
Sister,  dardin 
Husband,  arnouu 
Wife,  danayci 
Son,  anin  quarcounte 
Daughter,  naiichetez 
The  body,  catocse 
Head,  quantour 
Hair,  bahat 
Beard,  sounnicitcs 


Face,  chanqua'er 
Eye,  chaor 
Nose,  souour 
Cheek,  chaminni 
Chin,  soun 
Mouth,  lip,  ouar 
Tooth,  taor 
Tongue,  adetour 
Ear,  bistor 
Neck,  nachie 
Arm,  minni 
Wrist,  a 
Hand,  cenour 
Finger,  cebinour 
Belly,  binni 
Back,  chabaches 
Side,  quocher 
Bubby,  d.'intour 
Nipple,  dante  echanqua 
Thigh,  quasour 
Leg,  casosre 
Foot,  nasour 
Toe,  senbitour 
Skin,  nousches 
Nails,  ceonour 
Bone,  narquour 
Blood,  baor 
Life,  quava 
Death  paquaca 
Food,  deace  nouyour 
Meat,  quaoutour 
Fat,  acayou 
I>ean,  nargou 
Bread,  dasquat 
Indian-corn,  quaces 
Milk,  sou-sou 
Egg,  nosbiquor 
House,  sahor 
Mammoth,  douriates 
Buffalo,  tanaa 
Elk,  oueyat 
Deer,  da 
Bear,  naoeches 
Wolf,  tacha 
Panther,  quiches 
Wildcat,  ouado 
Polecat,  vueiet 
Fox, couons 
Beaver,  chestaor 
Raccoon,  hot 
Opossum,  narcous 
Hare,  diot 
Squirrel,  siouar 
Flying.quirrel,  detcs. 
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Ground -v|uirrel,  chiouva  aquared 
Mole,  ccquuuva 
Hird,  hanit 
Ka];;lc,  ioy 
Hawk,  ^ouit 

Owl,   OUOU<( 

'I  urkcy,  nou 

Swan,  sarloH 

Wild-goose,  quinar 

Duck,  can. 

'I'urkey-bu/zard,  !M>uquates. 

Kaven,  ouvar 

Oow,  caqnail 

Black -bird,  quacho 

(Vane,  douno 

Pigeon,  ouaas 

Pheasant,  ounani 

Partridge,  colati 

Mocking-bird,  quathile  quatou 

Red -bird.  laodouci 

Snake,  quiqua 

Lizzard,  tnquon 

Butterfly,  l^anous 

Fly,  i{uouni 

Fioh,  baia 

Frog,  quidau 

Gold,  sounar  aquayguo 

Silver,  sounar  aiiuayou 

Copper,  dedoi  noustor 

Sione,  siguor 

WiMjd,  youcour 

Gum,  guaruoadat 

Mountain,  ouadat  iniquo 

Hill,  chuquaet 

Valley,  nicquedaic 

Sea,  eiquot  aicmaie. 

I^ke,  eiquot 

Pond,  quanmachar 

Kiver,  baat 

Creek,  nidday  quayarda  sar 

Spring,  quayardacha 

(jrass,  adeitour 

Tree,  quardacha 

Pine,  devoas 

Cedar,  betes 

Sycamore,  quiour 

Ash,  quiquor 

K)m,  da  auve 

Beech,  aligonqua  danquone 

Birch,  saibatocha 

Oak,  ba 

Chestnut,  nouba 

Hickiiry,  nar 

Walnut,  sciar 

I^>cu*>t,  danani 

Mull)erry,  baie 

Vine,  "^asour 

Tobacco,  yaar 

Joy,  quavrinout 

Sorrow,  gouienout 

One,  gauenie 

Two,  hit 

1  hrcc,  (laauo 


Four,  evui 

Five,  de  ct  quan 

Six,  dani|ui 

Seven,  bi  cequan 

Eight,  daauo  cequa 

Nine,  ivui  cequa 

Ten,  l>enaar 

Eleven-twen(y,lhe  numerals  double 

Twenty,  )>enar  bit 

Thiity.  l>enaar  daauo 

Forty,  benaar  evui 

Fifty,  benaar  decequan 

Sixty,  benaar  danqui 

Seventy,  l>enaar  bicequa 

Eighty,  benaar  davuecequa 

Ninety,  )>enaar  ivuicequa 

Hundred,  ouiscbe  aa  sour 

Two  hundred,  carquaniauosit 

Horse,  detama 

Dog,  deches 

White,  aquayou 

Black,  adeguo 

Green,  l>arnou  sar 

Blue,  a  ^rquour 

Yellow,  aquaij  quo 

Red,  atenou 

Good,  haiihat 

I5ad,  avouna 

Large,  quarquavevour 

Small,  ayortctes 

High,  ayou 

Ix)w,  naver. 

Narrow,  sidites 

Old,  anistes 

Young,  siarte 

New,  souroun 

Hard,  aiequai 

Soft,  achounou 

Sweet,  abe  save 

Si)ur,  alias<{uo 

){ilter,  aqu.'Cho 

Hot,  atedos 

Cold,  acourdas 

I)ry,  adaqui 

Wet  ar{uarquo 

Slnmg,  adasquar 

Weak,  aicquaie  quoiace 

Pretty,  hanhat 

Ugly,  aouna 

Sick,  aue<]uarion 

Brave,  chc>  soues 

Cowartlly,  che  inij  inij 

Wise,  ouin  anet 

Fo<«lish,  quarnou>  quourvletaui 

I,  quarches 

You.  naquaya 

He,  deer 

She,  annas 

Thcv,  davre 

Thi>,  df-chez 

That,  dchc 

To  e.U,  na(iuiar 

To  drink,  naquanjua 
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To  sleep,  youdic  To  lie  down,  darsa 

To  laujjh,  saqiia  To  smoke  u  piF>c,  darquavra 

To  cry,  nasaqiiaqua  To  love,  sendamanc 

To  sing,  yourneiyoeu  To  hate,  atedo  ciycr 

To  whistle,  youdanou  To  strike,  younbin 

To  smell,  nasoeunout  To  kill,  youques 

To  hear,  youquaibe  To  dance,  youvechan 

To  see,  nasaibe  To  jump,  avesaria 

To  speak,  nasacoupinte  To  fall,  navvania 

To  walk,  nasavear  To  break,  yoniouva 

To  run,  nasaninic  To  bend,  darquven 

To  stand,  daarni  Yes,  aaie 

To  sit,  dataue  No,  aounna 

Mr.  James  E.  Rhoads,  of  Germantown,  Philadelphia,  also  sends 
us  a  translation  of  the  Lord's  Prayer  in  Comanche,  made  two 
years  since  by  Frank  Maltby,  an  employe  at  Kiowa  and  Coman- 
che agency,  near  Fort  Sill,  I.  T. : 

THE  LORD'S  PRAYER. 

MATT.  VI.  9-13. 

Our  Father,  which  art  in  heaven,       ^ 
Tdh  Afpdy  pirkune  tomav&t^ 

Hallowed  be  ITiy  name, 
Mohoiti  suicut  Uh  nania, 

Thy  kingdom  come, 

Pun'lht  pirne'm&ndrk  tdm'ikcricHn, 

Thy  will  be  done  on  earth,  as  it  is  in  heaven, 

Tdh  so'kondk  Uh  pee  pun^iune  mahdn^fn^  Uh  pirkutu  hlddwlte. 

Give  us  this  day  our  daily  bread, 
Icistse  tdbd  nimfmdhk  nhniiihkdrd^ 

Forgive  us  our  debts,  as  we  forgive  our  debtors, 

Tdhn  hbcbniht  nimtsunne^  Un  hidtdnd^sutlwite  tdhsutl^ne, 

Lead  us  not  into  temptatitm,  but  deliver  us  from  evil, 
Tdhkesftdfpit  k&  tdtshockdwlte^  kdsUd  tdhn  widrb^ 

For  Thine  is  the  kingdom,  and  the  power,  and  the  glory,  forever.     Amen. 
Un  simoytrdka7vect  piknicks  hin  ndmdhcocuty  ter  hin  kanit^  irit  namiavl^  kOmi^- 
kdmiwitf.     Soonlndhdn. 

The  Fifteenth  Bulletin  of  the  United  States  National  Museum 
contains  the  report  of  several  naturalists  upon  the  scientific 
results  of  the  Howgate  Expedition.  Mr.  Ludwig  Kumlien,  nat- 
uralist of  the  expedition,  contributes  a  paper  consisting  of  frag- 
mentary notes  on  the  Eskimo  of  Cumberland  sound.  There  will 
be  found  enough  of  mythology  and  linguistics  in  the  contribution 
to  repay  perusal. 

Two  works  on  the  ancient  races  of  America  are  advertised 
under  the  following  titles  :  "  Footprints  of  Vanished  Races  in  the 
Mississippi  Valley;  being  an  account  of  some  of  the  Monuments 
and  Relics  of  Prehistoric  Races  scattered  over  its  surface,  with 
suggestions  as  to  their  origin  and  uses.  By  A.  J.  Conant,  A.M. 
C.  R.  Barns,  St.  Louis,  Mo.  $1.50."  "The  North  Americans  of 
Antiquity  ;  their  Origin,  Migrations  and  Type  of  Civilization 
considered.  By  John  T.  Short.  Pages  530.  Harper  &  Brothers, 
New  York." 
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OBOLOOY  AND  PAUBONTOI/XKY. 

Thc  Cave  Bear  of  California. — In  exploring  a  cavern  in  the 
Carboniferous  limestone  of  Shasta  county.  Cal.,  James  D.  Rich- 
ardson discovered  the  skull  of  a  bear  beneath  several  inches  of 
cave  earth  and  stalagmite.  The  specimen  is  in  a  good  state  of 
preservation,  and  demonstrates  that  the  cave  bear  of  that  region 
was  a  species  distinct  alike  from  the  cave  bear  of  the  East  {Ursits 
pHstinus),  and  from  any  of  the  existing  species.  In  dimensions 
the  skull  equals  that  of  thc  grizzly  bear,  but  it  is  very  differently 
proportioned.  The  muzzle  is  much  shorter,  and  is  wide,  and 
descends  obliquely  downwards  from  the  very  convex  frontal 
region.  It  wants  the  large  postorbital  processes  of  the  grizzly, 
but  has  the  tuberosities  of  the  polar  bear  ( U.  maritiffUis),  which 
it  also  resembles  in  the  convexity  of  the  front.  Sagittal  crest 
well  developed.  Three  (one  median  and  posterior)  incisive 
foramina:  three  external  infraorbital  foramina.  The  teeth  are 
large,  and  the  series  presents  the  peculiarity  of  being  without 
diastema.  The  crowns  of  the  premolars  are  not  preserved,  but  if 
there  were  not  three  premolars,  the  second  tooth  has  two  well 
developed  roots.  First  true  molar  with  but  two  external  and  one 
internal  tubercle.  The  absence  of  diastema  renders  it  necessiirv  to 
separate  this  bear  from  the  true  Ursi,  and  I  propo^(»  t<>  rc^Mnl  it. 
provisionally,  as  a  species  of  Arctothcrium  Ger\'.  The  canine  Icctli 
are  large  and  compressed  at  the  base.  Length  of  cranium  along 
base  from  below  apex  of  union  to  premaxillary  border,  m.  0.387  ; 
length  to  posterior  nares,  .202 ;  elevation  of  forehead  vertically 
above  the  posterior  extremity  of  the  last  molar.  .141  ;  width 
between  inner  border  of  posterior  molars.  .076.  The  species  may 
be  called  Arctotlurium  siiniim, — E,  D,  Cope. 

GEOGRAPHY  AND  TRAVELS.* 

The  Swedish  Arctic  Expedition. — An  account  of  the  voyage 
of  the  Vega  up  to  August  27,  1878,  at  the  mouth  of  the  I^na 
river  was  given  in  our  number  for  February  last.  After  separating 
from  thc  Lena  they  steered  north-east  toward  the  most  southern 
of  the  New  Siberian  islands.  These  islands  are  remarkable  for 
the  numerous  remains  of  the  mammoth  and  a  great  quantity  of 
coeval  animal  forms,  which  are  found  on  them  more  abundantly 
than  in  the  Tundra  of  the  continent.  A  really  thorough  scientific 
examination  of  these  islands  has  yet  to  be  made. 

Continuing  on  their  course  in  the  ice-free  channel  along  the 
coast  they  reached  the  Baranov  islands  on  the  3d  of  September. 
From  here  they  passed  through  dense  masses  of  floating  ice  until 
the  28th,  when  they  were  finally  beset  near  the  East  cape,  at 
Koljutschin  bay  67^  &  N.  and  173^  15'  \V.,  where  they  piissed 
the  winter.     From  letters  from  Prof  Nordenskiold  and  from  the 

1  Edited  l>y  Ei.i.i^  H.  Vaknall,  I  hiladelphia. 
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correspondence  of  the  New  York  Herald,  we  learn  that  the  win- 
ter was  a  severe  one ;  intense  cold  with  constant  north-wcrst 
winds,  with  only  rare  intervals  of  mild  weather,  was  experienced. 
Snow-storms  were  of  almost  continual  occurrence.  Three  camps 
of  Tschuktschi  were  on  the  shore  near  their  anchorage.  These 
savages  possess  many  excellent  traits.  They  are  amiable,  obliging 
and  peaceable,  both  among  themselves  and  towards  strangers. 
Their  complexion  is  a  brownish-yellow,  hair  and  eyes  generally 
black.  The  features  are  less  Mongolian  in  type  than  are  those  of 
the  Esquimaux,  or  the  other  indigenous  tribes  of  Siberia.  The 
men  are  tall  and  the  young  women  often  of  perfect  symmetry  and 
fine  proportions.  They  trade  frequently  with  the  American  shore, 
which  is  accessible  in  winter  and  summer  over  ice  or  the  open  sea. 
They  live  in  tents,  dress  in  skins  and  subsist  on  seals,  reindeer, 
hears,  fish  and  vegetables.  The  women  are  tattooed  on  the  face. 
The  language  spoken  by  this  tribe  is  peculiar,  and  so  far  shows 
no  affinity  to  others.  A  lexicon  of  300  words  has  been  made  by 
Lieut.  Nordqvist. 

During  the  whole  period  that  the  Vega  remained  at  Koljuts- 
chin  bay,  hourly  meteorological  and  magnetic  observations  were 
taken.  The  months  of  March,  April  and  May  were  very  cold. 
In  June  the  temperature  became  more  supportable.  From  the 
very  slight  rise  and  fall  of  the  tide.  Prof  Nordenskiold  believes 
the  sea  north  of  Behring  strait  must  be  small,  and  is  probably 
circumscribed  by  islands  between  Wrangel  land  and  the  archi- 
pelago of  which  Prince  Patrick's  island  is  the  most  western  now 
known.  No  sickness  occurred  on  board,  owing,  doubtless,  to  an 
abundance  of  good  provisions,  including  a  little  fresh  meat  even 
in  the  severest  months,  good  discipline  and  the  superior  physique 
of  the  members  of  the  expedition.  The  advancing  spring 
brought  large  flocks  of  birds ;  mc*ny  of  these  are  supposed  to 
winter  in  Japan  and  others  in  North  America.  Dr.  Stu.xberg 
has  sent  to  the  Academy  of  Science  in  Stockholm,  a  preparator)' 
memoir  regarding  the  numerous  specimens  collected  by  the 
dredge,  during  the  voyage,  of  Crustacea,  Echinodermata  and 
Crinoida.  Some  are  of  extraordinary  size  and  not  previously 
known.  This  portion  of  the  Arctic  sea,  though  comparatively 
poor  in  Algee,  afforded  many  specimens  corresponding  in  the 
western  portion  to  the  European  and  in  the  eastern  to  the  Pacific 
varieties.  Large  collections  of  mosses  and  lichens  were  also 
made.  The  northern  lights  never  attained  the  brilliancy  observa- 
ble in  Scandinavia. 

Nordenskiold  calls  attention  to  the  difference  in  the  coast  east 
to  that  west  of  the  Lena :  "  On  the  western  side  the  country 
rises  northward  almost  to  the  jV^ ,  or  to  a  latitude  exceeded  in 
very  few  places  on  the  Polar  sea,  and  where  we  may  generally 
fear  to  encounter  impenetrable  masses  of  ice.  On  the  eastern 
side  the  coast  slopes  gradually  southward,  and  the  sound  which 
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unites  the  waters  of  the  Arctic  sea  with  those  of  the  Pacific 
ocean  is  situated  south  of  the  Polar  circle,  or  in  about  the  same 
latitude  as  Haparanda.'  On  the  western  side  the  coast  stretches 
out  in  a  wide,  treeless  Tundra,  while  on  the  other  side  the  forest 
boundary  between  the  Lena  and  Behrinjj  strait  extends  in  many 
places  nearly  to  the  coast.  On  the  western  side  the  coast  licies 
are  very  incorrectly  represented  on  the  charts,  so  that  we  have 
sailed  over  a  surface  of  nearly  five  hundred  kilometres  laid  out  as 
land  on  the  latest  m<ips  of  Siberia.  But  we  have  not  been  able 
to  discover  any  considerable  errors  in  the  charts  of  the  eastern 
coast.** 

On  July  1 8th  they  were  at  last  set  free  and  entered  Behring 
strait,  and  after  stopping  at  Saint  Lawrence  bay,  Port  Clarence 
and  Saint  Lawrence  island,  they  visited  Behring  island,  where 
remains  of  the  gigantic  animal,  Rhytina  sulleri,  exist,  and  bones 
sufficient  to  constitute  several  almost  perfect  skeletons  were 
obtained.  On  the  2d  of  September,  1879,  the  Vega  arrived  safely 
at  Yokohama.  Japan. 

While  the  north-east  passage  has  thus  been  made  successfully, 
it  is  doubtful  whether  the  commercial  results  will  be  very 
important.  The  time  during  which  the  channel  thus  shown  to 
exist,  remains  open,  it  is  to  be  feared  is  too  brief,  and  the  risks  of 
navigation  too  great,  to  aflford  much  encouragement  to  the  mer- 
chants of  San  F'rancisco  to  open  trade  with  Siberia,  as  suggested 
by  M.  Siberiakoff  in  a  letter  to  the  New  York  Herald, 

The  commerce  that  was  springing  up  on  the  western  side  from 
Europe,  through  the  Sea  of  Kara  to  the  Obi  and  Yenisei,  has 
received  a  serious  check  this  summer,  as  none  of  the  six  steamers 
attempting  the  voyage  have  been  able  to  penetrate  the  ice  which 
has  obstructed  the  approaches  to  the  Kara  sea. 

Not  the  least  remarkable  incident  in  the  voyage  of  the  Vega  was 
the  audience  given  the  explorers  by  the  Mikado  of  Japan  and  the 
honors  paid  them  by  the  Tokio  Geographical  Society,  the  Asiatic 
Society  of  Japan  and  the  General  Asiatic  Society  at  a  banquet,  at 
which  the  President  of  the  Geographical  Society,  a  prince  of  the 
imperial  blood,  presided. 

Petermann's  Mittluilnngen  for  May,  1879,  contains  a  valuable 
article,  by  M.  Lindeman,  on  the  north  coast  of  Siberia,  from  the 
mouth  of  the  Lena  to  Behring  strait  and  is  accompanied  by 
an  excellent  and  very  <ictailed  map  in  two  sheets.  An  account  of 
the  authorities  relied  on,  and  the  sources  of  information  regard- 
ing this  region  used  in  preparing  this  map  is  given  by  the  author, 
B.  Hasentine,  in  the  number  for  June. 

Proceedings  of  the  Geographical  Section  of  the  British 
Association. — The  British  Association  for  the  Advancement  of 
Science  held  its  forty-ninth  meeting  at  Sheffield,  from  the  20tli  to 

*  At  the  head  of  ihc  C.ulf  of  Bothnia. — Editor, 
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the  27th  of  August.  While  the  general  attendance  was  much 
smaller  than  usual,  the  Geographical  Section,  under  the  presi- 
dency of  Mr.  Clements  R.  Markham,  and  favored  with  the  pres- 
ence of  several  distinguished  travelers  from  abroad,  had  large 
assemblages  at  all  its  sessions.  Mr.  Markham,  in  his  opening 
address,  treated  of  the  objects  and  aims  of  geographers  and  the 
position  which  the  science  holds,  relatively,  with  reference  to 
other  sciences,  and  positively  as  a  distinct  body  of  knowledge 
with  definite  limits. 

"  We  are  still  very  far  indeed,"  he  said,  "  from  an  accurate 
scientific  geographical  knowledge  of  even  the  most  civilized 
countries,  while  by  far  the  largest  portion  of  the  earth's  surface  is 
inadequately  surveyed,  and  a  smaller,  though  far  from  inconsider- 
able, part  is  unsurveyed  or  entirely  unknown.  In  the  division  of 
labor,  the  geodetist  produces  the  accurate  large-scale  maps  which 
are  necessary  in  thickly  populated  countries,  the  topographical 
surveyor  furnishes  less  exact  maps  of  more  thinly  peopled  and 
less  civilized  regions,  while  the  trained  explorer  forces  his  way 
into  the  unknown  parts  of  the  earth. 

Accurate  maps  are  the  basis  of  all  inquiry  conducted  on  scien- 
tific principles.  Without  them  a  geological  survey  is  impossible; 
nor  can  botany,  zoology  or  ethnology  be  viewed  in  their  broader 
aspects  unless  considerations  of  locality,  altitude  and  latitude  are 
kept  in  view. 

The  surveying  and  mapping  of  the  ocean  is  only  second  in 
importance  to  that  of  the  land ;  and  this  work  also  divides  itself 
into  three  sections,  namely :  the  coast  surveyed,  the  coasts  par- 
tially surveyed  and  the  unsurveyed  coasts.  Hydrography  will 
not  be  completed  until  all  the  coasts  in  the  world  are  included  in 
the  first  section,  which  is  now  very  far  indeed  from  being  the  case. 
He  had  spoken  of  the  measurement  of  the  surface  of  land  and 
sea,  and  of  their  heights  and  depths ;  to  the  mapping  of  the  world 
and  to  the  innumerable  uses  of  maps  and  charts.  But  this  only 
forms  the  skeleton  of  our  science,  which  is  endued  with  flesh  and 
blood,  with  life  and  motion  by  those  who  study  the  causes  and 
nature  of  the  changes  that  have  taken  placei^nd  are  now  taking 
place  upon  the  earth  ;  by  comparative  and  physical  geographers, 
by  those  who  study  and  classify  natural  phenomena,  and  demon- 
strate their  connection  with  each  other  and  their  places  in  the 
great  scheme  of  nature.  The  importance  of  the  study  of  history 
and  of  early  narratives  for  the  elucidation  of  points  in  physical 
geography  will  appear  from  the  consideration  of  a  few  instances. 
Take,  for  example,  the  great  and  fertile  basin  of  the  River  Ganges, 
in  India.  The  Sanscrit  historian  finds  reason  for  the  belief  that 
in  3000  B.  c.  the  only  habitable  part  of  the  alluvial  plain  of  India 
was  the  water-parting  or  ridge  between  the  Sutlej  and  the  Jumna. 
The  rest  was  a  great  estuary  or  arm  of  the  sea.  It  has  only  been 
fit  for  man's  occupation  within  the  historical  period,  and  hundreds 


1879.]  Gccography  nnd  Travels.  795 

of  square  miles  of  the  delta  have  become  habitable  since  the 
days  of  Lord  Clivc.  The  wonderful  history  of  these  ciianj:jes 
can  be  traced  by  the  student,  who  thus  enables  the  {geographer  to 
explain  the  phenomena  which  he  observes.  Again,  to  pass  to 
another  part  of  the  world.  The  student  of  history  reads  of  the 
great  sea  fight  which  King  Edward  III  fought  with  the  French 
off  Sluys ;  how  in  those  days  the  merchant  vessels  came  up  to 
the  walls  of  that  flourishing  seaport  by  every  tide ;  and  how.  a 
century  later,  a  Portuguese  fleet  conveyed  Isabella  from  Lisbon, 
and  an  English  fleet  bi  ought  Margaret  of  York  from  the 
Thames  to  marry  successive  Dukes  of  Burgundy  at  the  port 
of  Sluys.  In  our  own  time  if  a  modern  traveler  drives  twelve 
miles  out  of  Bruges  across  the  Dutch  frontier  he  will  find  a 
small  agricultural  town  surrounded  by  cornfields,  and  meadows, 
and  clumps  of  trees,  whence  the  sea  is  not  in  sight  from  the  top 
of  the  town-hall  steeple.  This  is  Sluys.  A  physical  geogra[)her 
will  seek  out  the  causes  which  have  brought  about  this  suq)rising 
change.  They  are  most  interesting,  and  most  conducive  to  an 
intelligent  comprehension  of  his  science,  and  he  will  find  them 
recorded  in  history.  Thus  the  historian  and  the  geographer  work 
hand  in  hand,  each  aiding  and  furthering  the  researches  of  the 
other." 

The  second  day's  session  was  devoted  to  African  exploration 
and  papers  by  Maj.  Serpa  Pinto  and  Lieut.  Savorgnan  de  Brazza 
on  their  recent  journeys,  were  read.  Of  Maj.  Pinto's  journey. 
Com.  Cameron  remarked  that  it  was  one  of  the  greatest  ever 
made,  his  positions  were  accurately  laid  down  and  his  observa- 
tions were  carried  out  in  such  a  way  as  hail  never  been  done  on 
any  previous  expedition,  and  when  his  book  was  published  they 
would  have  a  mass  of  scientific  knowledge  such  as  had  rarely,  if 
ever,  been  acquired  in  the  same  space  of  time  and  with  the  same 
limited  amount  of  means  at  command. 

Several  important  papers  on  Afghanistan  were  read,  which  had 
been  prepared  by  officers  and  others  with  the  English  army 
during  the  war.  Many  explorations  have  been  made  in  the 
unknown  portions  of  this  countr>'.  and  the  most  important  result 
is  the  destruction  of  the  belief  heretofore  held  that  there  were 
only  three  entrances  into  India  on  the  north-west,  and  that  if 
these  passes  were  blocked  up  India  was  safe.  It  now  appears,  as 
stated  by  the  president,  that  the  whole  country,  from  Jellalabad  to 
the  Bolan  pass,  could  be  crossed  in  any  direction,  and  that  the 
.several  roads  were  perfectly  free  and  open  grass  plains  exccj)t 
where  they  debouch  on  the  Indian  j)lains.  The  '*  .scientific 
boundary,"  therefore,  has  no  existence,  and  there  must  be  a  con- 
tinuous frontier  from  north  to  south  with  lateral  communications 
along  it. 

A  paper  on  Arctic  research,  by  Com.  L.  A.  Beaumont,  R.N.,  of 
the  recent  British  Arctic  expedition,  advocated  the  prosecution  of 
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the  work  by  way  of  Smith's  sound  to  the  land  around  Cape  Bri- 
tannia. This  involves  the  discovery  of  the  northern  side  of 
Greenland.  He  prefers  this  route  to  an  attempt  along  the  eastern 
side  because  a  higher  latitude  can  be  reached  by  Smith's  sound, 
and  he  believed  that  a  vessel  might  winter  on  the  eastern  shore 
of  Robeson  strait  and  advance  depots  to  Repulse  harbor  in  the 
autumn.  Com.  Beaumont,  who  has  seen  Cape  Brittannia,  the 
most  northern  known  point  of  Greenland,  believes  that  to  stand 
on  its  highest  peak  would  alone  throw  much  light  on  Greenland 
geography. 

A  paper,  by  H.  Rink,  on  "  The  Interior  of  Greenland  '*  was 
read.  This  paper  pointed  out  the  principal  feature,  ice,  in  the 
interior  of  Greenland,  and  gave  an  account  of  the  proceedings  of 
recent  expeditions  for  its  exploration.  The  center  of  the  country 
was  stated  to  be  a  mass  of  movable  ice.  On  this  paper  Com. 
Beaumont  described  a  small  tribe  of  people  in  the  north  of  Green- 
land, cut  off  from  all  other  peoples  by  glaciers.  They  hunted  the 
seal,  and  would  sit  over  a  hole  for  three  days  in  cold  that  would 
kill  any  other  person.  They  were  well  disposed  to  Arctic 
explorers,  but  were  dying  out,  two  hundred  only  remaining  of  a 
once  large  tribe.  The  wonder  of  this  people  at  seeing  a  ship 
was  beyond  all  description. 

A  paper,  by  Lieut.  Com.  Wyse,  on  "  The  Exploration  of  the 
American  Isthmus  and  the  Inter-oceanic  Canal  "  gave  an  account 
of  the  route  selected  by  the  recent  International  Congress  at 
Paris.  Adverse  opinions  to  the  scheme  were  expressed  by  Com. 
Cameron  and  other  members. 

MICROSCOPY. » 

Microscopical  Laboratory. — Dr.  Carl  Seiler,  of  Philadelphia, 
has  opened  a  laboratory  for  the  instruction  of  students  in  histol- 
ogy, pathology,  and  microscopical  technology.  A  fee  of  ^15 
is  charged  for  a  course  of  twelve  lessons.  Microscopical  exam- 
inations of  pathological  and  other  specimens  will  be  made  to 
order,  and  a  large  variety  of  histological  and  pathological  speci- 
mens will  be  prepared  for  sale. 

Trichina  spiralis. — Dr.  Jas.  A.  Close,  of  Summerfield,  St 
Clair  Co.,  111.,  is  mounting  specimens  of  this  parasite  in  its  differ- 
ent stages  of  development,  by  a  modification  of  Beale's  method, 
with  considerable  success.  These  difficult  objects  can  be  ob- 
tained from  him  by  mail. 

Removal. — Wm.  Wales  has  removed  from  Fort  Lee,  N.  J.,  to 
No.  361  West  34th  St.,  New  York  City.  At  this  address  he  in- 
tends to  keep  a  full  supply  of  goods  by  Zentmayer,  Beck  and 
other  makers,  for  the  accommodation  of  those  who  may  wish  to 

^  This  department  is  edited  by  Dr.  R.  H.  Ward,  Troy,  N.  Y. 
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examine  and  select  at  leisure,  and  with  the  quiet  and  comfort  of 
a  private  residence.  He  will  continue  to  supply  his  own  lenses, 
unless  other  makes  arc  preferred. 

Ernst  Gundlach. — This  well-known  optician  announces 
another  business  change,  by  which  he  will  devote  his  time  ex- 
clusively to  manufacturing,  and  L.  R.  Sexton,  of  Rochester  N.  V., 
will  attend  exclusively  to  the  department  of  business  correspond- 
ence, selling  goods,  etc.  He  claims  to  have  recently  made  great 
improvements  in  objectives  and  oculars,  and  to  have  invented  an 
entirely  new  form  of  binocular  arrangement,  description  of  which 
is  not  yet  published.  He  announces  five  styles  or  classes  of  ob- 
jectives, as  follows  :  Class  A,  triplets,  consisting  of*  a  crown  glass 
lens  cemented  between  two  flint  glasses  of  different  kinds, 
mounted  in  the  back  part  of  a  tube,  which  has  a  diaphragm  in 
front  to  cut  off"  stray  light;  these  triplets  ranging  from  a  4  inch 
of  8  degrees  to  I  5 i  inch  of  18  degrees.  Class  B,  dialytic  object- 
ives, consisting  of  two  se|>arated  achromatic  combinations, 
arranged  with  s(>ecial  reference  to  flatness  of  field.  These  are  of 
two  grades  ;  the  first  composed  of  two  doublets,  and  ranging 
from  a  4  inch  of  10  degrees  to  a  'j  inch  of  40  degrees;  and  the 
second  composed  of  two  triplets,  and  ranging  from  a  2  inch  of 
24  degrees,  requiring  a  microscope  body  with  internal  screw  one 
inch  wide,  to  a  yi  inch  of  36  degrees ;  these  triplets  can  be  sepa- 
rated, giving  half  of  the  same  powers.  Class  C,  aplanatic  object- 
ives, three  system  lenses,  the  front  being  a  triplet,  having  large 
flat  field,  and  chemical  and  visual  foci  nearly  together,  specially 
suited  for  photography,  and  ranging  from  a  I  inch  of  26  degrees 
to  a  J^  inch  of  80  degrees.  Class  D.  resolving  objectives, 
three  systems,  and  either  dry,  or  glycerine  immersion  ;  the 
former  varying  from  a  y>  inch  of  100  degrees,  requiring  an 
internal  screw  of  one  inch  to  a  \%  inch  of  130  degrees,  and 
the  latter  from  a  ^  inch  of  115  degrees  water  angle,  to  a  1-16 
inch  of  120  degrees  water  angle.  Class  E,  cedar  oil  immer- 
sion.s,  four  systems,  with  long  working  focus  and  high  resolv- 
ing qualities,  var)'ing  from  a  y^  inch  of  140  degrees  water 
angle,  requiring  an  internal  screw  of  i  inch,  to  a  1-25  inch  ol 
150  degrees  water  angle.  Mr.  Gundlach  introduced  at  the  meet- 
ing of  the  Rochester  Microscopical  Society,  on  the  13th  of  Oc- 
tober, last,  a  "  globe  lens,"  consisting  of  a  hollow  sphere  of  flint 
glass,  made  in  halves,  and  containing  a  solid  sphere  of  Crown 
glass  of  certain  projx>rtionate  density.  A  corrected  lens  is  thus 
obtained,  having  long  working  focus  in  addition  to  the  well-known 
advantages  of  the  Coddington  form.  As  yet  they  have  only  been 
made  as  pocket  magnifiers. 
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SCIENTIFIC  NEWS. 

—  The  council  of  the  Entomological  Society  of  London  are 
authorized  by  Lord  VValsingham  and  other  gentlemen  interested 
in  the  diseases  of  British  game-birds,  to  offer  to  public  competi- 
tion the  following  prizes :  £^o  for  the  best  and  most  complete 
life-history  of  Sclerostoma  syngamus  Dies.,  supposed  to  produce 
the  so  called  "  gapes  "  in  poultry,  game,  and  other  birds;  ^^50 
for  the  best  and  most  complete  life-history  of  Strongylus  per  gra- 
cilis Cob.,  supposed  to  cause  the  grouse  disease.  No  life-history 
will  be  considered  satisfactory  unless  the  different  stages  of  devel- 
opment are  observed  and  recorded.  The  comp)etition  is  open  to 
naturalists  of  all  nationalities.  The  same  observe^  may  compete 
for  both  prizes.  Essays  in  English,  French,  or  German  to  be 
sent  in  on  or  before  October  15,  1882,  addressed  to  the  secretary 
of  the  society,  1 1  Chandos  street.  Cavendish  Square. 

—  At  the  Sheffield  meeting  of  the  British  Association,  Dr. 
Crichton  Browne  delivered  an  address  on  influence  of  domestica- 
tion on  brain  growth.  He  had  found  by  experiments  that  domes- 
tication  had  greatly  reduced  the  brains  of  the  duck,  and  he  argued 
that  men,  like  ducks,  might  be  fed  and  housed,  fenced  about,  and 
exempted  from  participation  in  the  life  struggle  until,  like  the 
ducks,  they  would  depreciate  in  mental  capacity.  Their  bodies 
migl  t  increase  in  size  and  succulence,  but  their  brains  would  be- 
come straitened  and  withered.  Disease  and  luxury  crippled  the 
brains.  It  was  as  true  as  ever  that  men  were  perfected  through 
suffering,  toil  and  conflict,  and  it  was  not  through  affluence  and 
comfort  that  genuine  civilization  was  attained.  It  was  the  civili- 
zation, not  merely  the  domestication  of  mankind,  that  must  be 
aimed  at. 

—  Next  to  the  name  of  Dr.  T.  W.  Harris  that  of  Dr.  Asa 
Fitch  will  be  held  in  especial  remembrance  for  his  valuable  and 
numerous  contributions  to  economical  entomology.  For  many 
years  before  his  death,  which  occurred  April  8th  last,  at  the  age 
of  seventy,  he  ceased  to  correspond  with  American  entomologists, 
and  to  those  of  the  present  generation  he  was  almost  entirely 
unknown.  A  biographical  sketch  with  a  likeness,  by  E.  P. 
Thurston,  appears  in  the  Popular  Science  Monthly  for  November. 

—  VV.  W.  Saunders,  who  died  Sept.  13th,  was  one  of  the  lead- 
ing English  promoters  of  botany  and  entomology,  being  unc- 
qualed  as  a  patron  of  natural  science.  He  will  be  remembered 
by  his  Insecta  Saundersiana  and  Refugium  Botanicum,  and  a 
number  of  papers  on  entomology,  botany  and  horticulture. 

—  We  have  neglected  to  record  the  death,  in  April  last,  of  Dr. 
Hermann  Loew,  who  has  been  so  voluminous  and  painstaking  a 
a  writer  on  Dipterous  insects,  and  has  described  and  monographed 
so  many  American  flies,  chiefly  in  the  publications  of  the  Smith- 
sonian Institution.    His  collections  are  in  the  Cs^mbridge  Museum. 
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—  Prof.  Cope  has  recently  returned  from  an  extended  trip  to  the 
Pacific  coast.  Going  and  returning  he  made  excursions  into 
Colorado  to  the  fields  explored  by  him  in  1873,  and  to  the  Juras- 
sic beds  of  the  Rocky  mountains  which  have  yielded  the  remains 
of  the  most  gigantic  of  land  vertebrata,  the  Opisthoaxla,  Desi- 
rous of  ascertaining  whether,  after  an  interval  of  six  years,  a  once 
productive  locality  would  yield  a  new  crop  of  fossils  to  the  pro- 
cess of  atmospheric  erosion,  he  made  an  exploration  of  a  part  of 
the  plains  in  the  eastern  section  of  the  State.  The  region  has 
been  twice  overrun  and  depopulated  by  the  Cheyenne  Indians 
Mnce  his  expedition  of  1873,  hence  a  short  stay  was  thought  to 
be  sufficient  to  accomplish  the  objects  in  view.  On  going  over 
♦he  ground,  the  topography  showed  moderate  results  of  erosion. 
This  had  been  sufficient  to  expose  a  great  many  fossils,  several  of 
them  nearly  complete  skeletons.  Such  were  found  of  species  of 
Hypertraf[ulus^  Poebrotherium^  Oreodon,  Hoplophoneus ;  there  were 
also  numerous  jaws  of  Temnacyon,  Amphicyon,  Dinictis,  Mcso- 
dectes,  and  many  Rodentia.  After  a  further  successful  search  in 
the  Loup  Fork  horizon,  which  yielded,  among  other  things. 
PseudctlurtiS  intrepidus,  the  outfit  returned.  The  weather  was 
cold ;  bread  had  to  be  cut  with  a  hatchet,  and  water  thawed  out 
by  the  fire. 

At  the  Jurassic  beds,  measures  were  tiken  for  the  farther 
exhumation  of  Camarcisaurus.  Some  fine  specimens  of  a  car- 
nivorous ENnosaur  of  the  genus  Hypsirophus  were  obtained,  and 
the  greater  part  of  the  skeleton  of  Amphiccclias  aitus  was  secured. 

Prof.  Cope  visited  the  Lower  Miocene  beds  of  the  John  Day 
region  of  Oregon,  the  scene  of  many  recent  explorations.  His 
party  had  had  excellent  success,  and  had  nearly  exhausted  the 
locality.  Among  other  interesting  specimens,  they  had  obtained 
crania  of  five  species  of  Felidce^  one  of  them  a  true  Machierodus, 
Af,  strigidens  Cope,  of  small  size ;  and  others  of  older  type  and 
larger  size,  which  are  described  below.  The  skull  of  the  Hopio- 
phoneus  platycopis  was  observed  by  the  members  of  the  party 
(under  J.  L.  Wortman)  perched  on  a  pinnacle  of  an  almost  inacces- 
sible precipice,  and  several  fruitless  attempts  to  reach  it  were 
made.  At  length  Leander  Davis,  an  experienced  collector, 
secured  the  prize,  which  is,  so  far  as  known,  unique  in  Prof  Cope's 
collection. 

The  most  remarkable  species  of  fossil  cat  is  the  ArcJuclurus 
dcbilis  Cope,  gen.  et  sp.  nov.  Generic  characters:  Dentition. 
L  3»  C.  |,  Pre-m.  j,  M.  J ;  mandible  with  the  anterior  ficc 
of  the  symphysis  separated  from  the  lateral  face  by  an  an^le 
which  is  not  produced  downwards.  Superior  sectorial  without 
anterior  lobe  ;  inferior  sectorial  with  heel.  The  characters  place 
Arcluelurus  at  the  base  of  the  Felida,  showing  that  it  is  the  most 
generalized  form  yet  known,  and  about  equally  related  to  the 
feline  and  Machxrodont  series.  Char,  specif:  General  structure 
of  the  jaws,  weak;  superior  canine,  small,  little  compressed,  with 
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an  acute  posterior  edge  which  is  not  serrulate  ;  first  premolar  in 
each  jaw,  one  rooted  ;  second  inferior  premolar,  large ;  sectorials 
large  ;  diastemata  very  short ;  alveolar  border  below  the  inferior 
sectorial  and  tubercular  teeth  everted,  forming  a  large  osseous 
callus  which  has  a  free  inferior  and  posterior  margin,  the  latter 
rising  into  the  base  of  the  coronoid  processes ;  zygomata  slen- 
der ;  postorbital  processes  little  prominent ;  front,  wide,  convex 
transversely.  Length  of  cranium,  m.  .200;  superciliary  width, 
.052 ;  zygomatic  width,  .124;  length  from  orbit  to  superior  incis- 
ors, .066 ;  length  of  superior  sectorial,  .023 ;  do  of  inferior  molar 
series,  .064;  diameter  of  superior  canine,  .012.  About  the  size 
of  the  panther,  or  of  the  Nimravus  brachyops, 

Hoplophoneus  platycopis  Cope,  sp.  nov.  This  is  the  largest 
sabre-tooth  discovered  in  North  America.  It  is  twice  the  bulk 
of  the  H,  primcBvus  Leidy,  and  differs  from  that  species  and  the 
H,  occidentalis  in  the  relatively  large  size  of  the  premolar  teeth, 
which  are  less  obliquely  placed  than  in  the  latter.  The  first 
superior  premolar  is  very  small ;  the  canine  is  large  and  com- 
pressed as  in  the  species  of  Mac/uerodus,  and  has  serrulate  pos- 
terior and  anterior  cutting  edges.  Inferior  incisors  with  conic 
crowns.  The  symphysis  is  very  deep  in  consequence  of  the  large 
development  of  the  inferior  flares  for  the  canines.  Sagittal  crest 
making  a  very  steep  angle  with  the  front.  Total  length  of  cran- 
ium, m.  .280;  zygomatic  width,  .192;  length  from  orbit  to  supe- 
rior incisors,  .095  ;  length  of  superior  sectorial,  .025  ;  of  inferior 
do,  .022;  do  of  inferior  molar  series,  .055;  length  of  crown  of 
superior  canine,  .060;  width  of  do.  at  base,  .026.  This  skull  is 
one-sixth  smaller  than  that  of  the  Bengal  tiger  {Uncia  tigris), 

—  The  Permanent  Exhibition  of  Philadelphia  has  received  a 
temporary  set-back  in  consequence  of  the  issuing  of  an  order  for 
the  removal  of  its  building  by  the  Park  Commissioners.  This 
extraordinary  proceeding  was  the  work  of  a  majority  of  a  mere 
quorum  of  that  body,  who  met  during  the  summer  months  while 
the  remaining  members  of  the  commission  were  away  from  the 
city.  The  action  of  these  men  reminds  us  of  that  of  Judge  Hil- 
ton, of  the  New  York  Central  Park,  who  destroyed  Waterhouse 
Hawkins'  restorations  of  extinct  animals,  and  razed  the  building 
that  was  to  contain  them.  The  press  of  Philadelphia  have  unani- 
mously condemned  the  commission,  and  demanded  the  continu- 
ance of  the  exposition. 

—  Thos.  G.  Gentry  is  engaged  on  a  work  on  the  fertilization  of 
plants  by  insects,  based  on  observations  made  in  Pennsylvania 
and  New  Jersey. 

—  Prof.  D.  S.  Jordan  is  preparing  a  work  on  the  fishes  of  North 
America. 

—  Prof.  O.  B.  Johnson,  of  Salem,  Oregon,  can  furnish  well  pre- 
pared specimens  of  the  fauna  of  Oregon  at  reasonable  rates. 
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PROCEEDINGS  OF  SCIENTIFIC  SOCIETIES. 

The  NATroNAL  Academy  of  Sciences. — The  academy  held  its 
scnij-annual  meeting  in  New  York,  Oct.  28-30,  1879,  in  the  new 
building  of  Columbia  College,  under  the  presidency  of  Prof. 
William  B.  Rojjers.  In  opening  the  meeting.  Prof.  Rogers  made 
the  following  references  to  the  recent  discoveries  in  science  : 

■■  In  all  branches  of  discovery  wc  seem  to  be  catching  the  clews 
of  far-reaching  thought,  that  stretch  out  where,  as  yet,  no  man's 
foot  has  trodden.  As  among  some  of  the  most  recent  of  these 
may  be  instanced  the  evidence,  amounting  almost  to  proved  a.ssur- 
ance,  by  which  Prof.  Whitney  places  the  existence  of  man  at 
least  as  far  back  as  the  Pliocene  era.  We  have  the  researches  of 
Prof.  Lockyer,  almost  demonstrating  that  substances  hitherto 
regarded  as  elements  can  be  regarded  as  compounds,  and  indi- 
cating that  all  matter  may  be  ultimately  resolvable  into  simple 
forms.  There  are  the  marvelous  displays  of  what  has  been  called 
the  'radiant  force'  of  matter,  as  shown  in  the  experiments  of 
Prof  Crookes  with  new  varieties  of  the  radiometer.  New  ranges 
of  profound  inquiry  are  opening  before  us  in  the  directions  indi- 
cated by  electrical  inventions,  such  as  the  microphone  and  the 
telephone." 

The  following  papers  were  read  on  subjects  connected  with 
biology  and  geology  and  anthropology:  Original  researches 
reported  in  the  second  medical  volume  of  the  medical  and  surgi- 
cal history  of  the  war  of  the  rebellion,  by  J  J.Woodward;  Some 
observations  on  the  structure  of  the  human  brain,  by  J.  C.  Dal- 
ton;  Some  remarks  on  a  new  map  of  the  Catskill  mountains,  and 
on  the  topographical  relations  of  that  mountain  group  to  the 
adjacent  regions  of  the  Appalachian  system,  by  A.  Guyot;  On 
the  glycogenic  function  of  the  liver,  and  On  old  river-beds  of 
California,  by  Joseph  LeConte;  On  some  new  and  remarkable 
forms  of  Crinoidea  from  the  lower  Heldcrburg  formation,  and 
Notes  on  the  Lycoperdites  vnnuxani  and  allied  forms,  by  James 
Hal! ;  On  the  vegetation  of  the  Atlantic  coast  of  North  America 
in  the  Cretaceous  age.  and  On  some  interesting  deposits  of  gold 
and  silver  ores  in  Utah  and  Colorado,  by  J.  S.  Newberry. 

Prof  Guyot.  in  the  course  of  his  remarks  on  the  Catskill 
mountains,  distributed  copies  of  his  new  map  among  the  mem- 
bers especially  interested.  His  object  was  to  call  attention  to  the 
geological  problems  exhibited  by  the  Catskill  plateau.  He  did 
not  regard  the  carving  of  the  mountains  as  glacial  work,  though 
the  evidence  of  glacial  scratches  was  not  wanting.  The  process 
which  had  taken  place,  he  thought,  was  an  elevation  of  the  whole 
district.  Hut  at  the  time  of  that  rise  the  Adirondack  formation 
was  already  in  position,  and  by  it  the  Catskill  plateau  was 
squeezed  as  it  rose.  The  mountains  which  now  occupy  the  place 
of  that  plateau   were   left  by  erosion,  their  valleys  being  carved 
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out  by  rivers.  Prof.  James  Hall,  in  the  discussion  that  followed, 
expressed  himself  as  delighted  with  the  adhesion  of  so  good  an 
observer  as  Prof.  Guyot  to  this  theory  of  the  formation  of  moun- 
tains by  erosion,  and  not  by  their  separate  upheaval.  Prof.  Rogers 
described  an  instance  where  one  of  the  Shenandoah  mountains 
could  scarcely  have  been  formed  by  a  separate  upheaval,  for  all 
its  strata  were  horizontal  from  bottom  to  top ;  but  the  surround- 
ing region  was  full  of  the  evidences  of  disturbance. 

Appalachian  Mountain  Club,  October  8.  —  Mr.  W.  Wells 
read  a  paper  on  the  new  paths  at  Waterville,  N.  H. ;  Prof  C.  E. 
Fay  gave  an  account  of  the  connection  of  the  Portland  White 
Mountain  Club  with  Mt.  Carrigan  ;  President  Niles  spoke  of  the 
mountain  studies  of  the  late  Violet-le-Duc  ;  Prof.  A.  Geikie,  of 
Edinburgh,  was  present,  and  addressed  the  meeting. 

Boston  Society  of  Natural  History,  October  15. — Prof.  E. 
S.  Morse  read  some  archaeological  notes  on  Japan,  and  Mr.  W.O. 
Crosby  remarked  on  distorted  pebbles  in  Conglomerate  from  the 
Brighton  district  of  Boston. 

Proceedings  of  Middlesex  Scientific  Field  Club.  Malden, 
Mass.,  November  5. — Frank  S.  Collins  read  notes  on  the  marine 
Alga:  of  Middlesex  county,  Mass,  in  which  twenty-nine  species 
and  one  variety  were  enumerated.  Among  those  new  or  rare  in 
this  locality  were  Ralfsia  clavata  Cronan,  Enteromorpha  clathrata 
Grev.,  var.  prostrata,  Cladophora  expansa  Kutz.,  Rhizoclonium 
riparium  Harvey,  and  Spirulina  teninssima  Kutz.  The  county 
has  no  coast  line,  and  all  collections  were  made  in  a  small  stream 
flowing  into  Mystic  river.  H.  L.  Moody  read  notes  on  the  Asters, 
enumerating  twenty  species  and  two  varieties  collected  in  the 
county. — Geo.  E.  Davenport,  Cor.  Secy. 

California  Academy  of  Sciences,  November  3. — The  regular 
fortnightly  meeting  was  held  Nov.  3d.  B.  B.  Redding  occupied 
the  chair.  F.  Slate,  Mrs.  T.  H.  Hittell,  Oscar  T.  Barron,  Hon 
John  H.  Sanders.  Frederick  Ludemann,  C.  A.  Webb  and  C.  E. 
Locke  were  elected  members  of  the  association.  In  the  absence 
of  Prof  Davidson,  who  was  to  have  addressed  the  association, 
Prof.  Cope,  who  was  present  was  invited  to  speak.  The  invita- 
tion was  accepted,  and  the  gentleman  spoke  at  some  length  on 
several  points  in  the  palaeontology  and  zoology  of  California.  He 
first  exhibited  the  skull  of  a  large  bear,  found  by  J.  A.  Richard- 
son in  a  cave  in  Shasta  county,  on  the  McCloud  river.  This 
specimen  was  said  to  belong  to  a  species  hitherto  unknown,  which 
resembles  the  bear  of  the  pampas  of  Buenos  Ayres.  The  Cali- 
fornia cave  bear  is  so  far  distinct  from  the  existing  bears  as  to 
make  it  necessary  to  refer  it  to  a  distinct  genus,  which  is  prob- 
ably the  same  as  that  to  which  the  pampean  bear  belongs.  Prof. 
Cope  named  it  Arctotherium  simus.    It  was  as  large  as  the  grizzly 
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bear,  and  is  peculiar  in  its  short  muzzle  and  bull-dojr  face.  The 
speaker  next  exhibited  a  specimen  of  a  lizard  from  the  museum  at 
the  university  at  Berkeley,  which  was  collected  by  Dr.  J.  G. 
Cooper,  of  the  Geological  Survey  of  this  State.  He  stated  that 
it  was  a  new  species  of  a  little-known  genus  (named  Xantusia  by 
Bairdi,  and  formed  an  interesting  addition  to  the  herpetology  of 
California.  He  named  it  Xantnsia  riversiana,  in  compliment  to 
Mr.  Rivers,  of  the  University  of  California.  Prof.  Cof)e  next 
called  attention  to  a  pair  of  feet  of  a  deer  belonging  to  the  Acad- 
emy, which  were  sent  from  Mendocino  county.  E.ich  of  these 
possessed  but  one  central  toe  «ind  hoof,  instead  of  the  usual  pair. 
The  speaker  stated  that  the  toes  of  the  hinder  feet  were  united 
throughout,  and  were  so  far  developed  beyond  the  usual  point 
attained  by  the  ordinar>'  ruminant.  The  toes  of  the  fore  limb 
were  different,  one  only  being  continued  to  the  hoof,  all  the  others 
being  rudimental.  "  On  the  Hog-wallow  I^md  of  the  San  Joa- 
quin valley,"  a  very  interesting  pa[)er,  was  read  by  Judge  Hastings, 
and  gave  rise  to  considerable  discussion.  The  title  refers  to  the 
mound-lands  common  on  the  Pacific  coast,  such  as  occur  at  San 
Diego,  on  the  Sacramento,  Columbia,  etc. 
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Bulletin  of  the  U.  S.  Geological  and  GEfxjRAPiiic.AL  Sik- 
VEY  OF  THE  TERRITORIES.  VoL.  v,  Nt).  2. — September  6.  On  the 
Coatis,  by  J.  A.  Allen.  On  the  present  status  of  Passer  do/ncs/i- 
CMS  in  America,  with  especial  reference  to  the  Western  States  and 
Territories,  by  Dr.  Elliott  Coues.  The  I^ramie  group  of  Western 
Wyoming  and  adjacent  regions,  by  A.  C.  Pcale.  On  Lithophane 
and  new  Noctuida:,  by  A.  R.  Grote.  Pala?ontological  Papers, 
No.  II. — Remarks  upon  certain  Carboniferous  fossils  from  Colo- 
rado, Arizona.  Idaho,  Utah,  and  Wyoming,  and  certain  Cretaceous 
corals  from  Colorado,  together  with  descriptions  of  new  forms,  by 
C.  A.  White;  The  so-called  Two-ocean  pass,  by  F.  V.  Haydcn  ; 
On  the  extinct  species  of  Rhinocerida,*  of  North  America  and 
their  allies,  by  E.  D.  Cope.  Second  installment  of  American 
Ornithological  Bibliography,  by  Elliott  Coues. 

Quarterly  Journal  of  Microscopical  Science. — October. 
On  some  points  in  the  development  of  the  common  newt,  by  W. 
B.  Scott  and  H.  F.  Osborn.  The  structure  of  H^liphyscwa 
tumaninviczii^  by  E.  R.  Lankcster  (is  not  a  sj)onge  but  a  Protozoon). 
Uthan:Q:ba  discus,  one  of  the  Gymnomyxa,  by  E.  R.  Lankcster. 
On  the  structure  of  the  vertebrate  Spermatozoon,  by  H.  Gibbes. 

The  Geological  Magazine. — October.  On  the  classification 
of  the  British  Pre-cambrian  rocks,  by  H.  Hicks.  Orifjin  of  pipe 
ore,  by  J.  P.  Lesley. 
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of  Moilusca  by  Dr.  W.  II.  Dall,  and  of  other  classes  by  the  Editors;  Prof.  C.  A.  Wi 
re]K)rt  on  Invertebrate  Falaontoloq^y ;  Prof.  Otis  T.  .Mas  n  will  prep  ire  a  report  on  pi 
American  Anthropoloiry  iXwvm^f  1879.  American  Geo;^rat>hv  and  Ecphrations  will  be 
upon  by  Ellis  II.  Yarnall,  Esq..  and  American  Microscopy  by  Dr.  R.  H.  Ward. 

Original  articles  or  notices  by  over  fiftj'  of  our  leading  naturalists  have  appeared  in  th« 
for  1S78  and  1879,  among  which  occur  the  following  names:  — 

Dr.  J.  M.  Anders,  Prof.  Persifor  Frazer,  Prof.  C.  V.  Riley, 

Mr.  Arthur  E.  Brown,  Mr.  A.  S.  Gatschet,  Mr.  J.  A.  Ryder, 

Mk.  W.  W.  Railey,  Prof.  G.  L.  Goodale,  Mk.  *R.  E.  C.  Stkarxs, 

Pkof.  W.  J.  Real,  Prof.  G.  Brown  Goode,  Prof.  S.  S.  Haldkmax 

Prof.  Alfred  W.  Bennett,       Mr.  Henry  Gillman,  Dr.  T.  H.  Sirkkks. 

Mr.W.  O.  Crosby,  Prof.  F.  V.  Hayden,  Mr.  William  Trklhasi 

Dr.  Elliott  Couf.s,  Mr.  J.  S.  Kinosley,  Prof.  J.  E.  Todd, 

n<iN.  J.  D.  Cox,  Prof.  Joseph  Leidy,  Mr.  Le>ter  F.  Ward, 

Dr.  W.  H.  Dall,  Mr.  J.  A.  Lintner,  Dr.  C.  \.  White, 

Mr.  (J.  E.  Davenport,  Rev.  Samuel  Lockwood,  Dr.  II.  C.  Yarrow, 

Prof.  O.  A.  Derhy,  Rev.  Henry  C  .McCook,  Mr.  M.  E.  Wadsworth, 

Dr.  Francis  Dercum,  Mr.  Richard  Rathkitn,  Prof.  A.  G.  Wk.\thuii( 

Mr.  F.  M.  Endlich,  Dr.  C.  Seix;ewick  MiNor,  Mr.  Warren  Uphaji,^ 
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productus,  441. 
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Onudry  on,  445> 
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Rana  berlandieri,  19s,  43*- 
halcctna,  4i6. 

<  pretio%a.  435- 
temporana,  780. 

Rathbun,  R.,  on  Braalian  cotvlf  and  ooral  reeft, 

<  Prof.  C.  P.  Ham  on  the  Brazilian 
I  sandstone  reeb.  347. 


8o6 


Index, 


Rattlesnake,  3M,  435. 
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heads, 667. 
Khinichthys  atronasus,  yix. 
Rhinoceroses,  fossil,  333. 
Rhizoclunium,  703. 
Rhododendron  catawbiense,  777. 
Rhyolite,  401. 
Riley,  C.  V.,  on  apple  worms,  523. 

on  shedding  of  tracheae  of  insects, 
652. 
Roberts,  T.  S.,  on  the  root  of  oxalis,  521. 
Robin,  359. 
Rocks,  tertiary  eruptive,  399. 

Wadsworth  on  classification  of,  531. 
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measurements  with  the  microscope,  59. 
Ruling,  micrometric,  535. 

RusseU,  I.  C,  on  fertilization  of  Wistaria,  648. 
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on  Phytoptus,  704. 
on  Eurypauropus,  603. 
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on  habits  of  barnacle,  453. 
on  habits  of  bee.  648. 
origin  of  bilateral    symmetry    in 
fishes,  41. 
Rye,  origin  of,  751. 

Salex  flavesccns,  681. 

Salmon,  breeding  of  land  locked,  583. 

Pacific  coast,  522. 
Salt  lake.  Great,  sea  weeds  of,  701. 
Sarda  lineolata.  303. 
Saunders,  W..  on  insect  powder,  572. 
Sauntnodon,  271. 
Sauropterygia,  132. 
Saw  fish.  262,  654. 
Scalops  breweri,  189. 
ScaphirhynchopH  platyrhynchus.  439. 
Sciurus  hudsonius,  46. 
Scomber  colias,  304. 
Scorpxnichthys  marmoratus,  301. 
Sea-weeds  fertilized  by  infusoria,  711. 

of  Great  Salt  lake,  701. 
Sebastes,  301,  302. 
Seeds  and  fruits,  mimicry  of,  by  insects,  703. 

dispersion  of,  698, 

form  of,  as  a  factor  in  natural  selection,  41 1 . 

hygroscopic.  417. 
Shells,  tos2>il,  from  Colorado  desert,  141. 
Shepherdia  canadensis.  699. 
Sheep,  domestic,  urigin  of^  751. 
Streptocephalus  sealii,  703. 
Sida  crystallina,  623. 
Sicwers,  C.  G.,  on  mold  as  an  insect  destroyer, 

Simonds,  F.  W.,  on  Rhododendron  catawbiense, 

Siredons,  Mexican.  456. 
Skeleton,  human.  437. 
Skulb,  human,  717. 

perforated,  327. 

as  cinerary  urns,  328, 
Sloth,  315. 

Sloths,  giant  fossil,  590. 
Smelt,  Californian.  306. 
Smith,  F.  S.,  spawning  of  the  ipade-foot  toad, 

652. 
Smut,  614. 
Snake,  double-headed,  525. 

mimicry  in,  711. 

vibrations  in  tail  of,  712. 
Snakes,  oviparous,  710. 
Snowy  owl,  524. 
Sounds  m;4de  by  fishes,  587. 
Sparrow    English,  190,  7<;>5,  706. 
w^--  *»ombifrons,  436. 


Spermophilus  richardsoni,  709. 
Sphaigis  coriacea,  467,  633. 
Sphyrxna  argentea,  303. 
Spon^c,  boring.  279. 
Squilla,  a  fossil.  587. 
Squirrel,  red,  46. 

Stearns.  R.  E.  C,  on  fossil  shelU  from  the  C:'i>- 

rado  desert,  141. 
on  seeds  as  a  factor  in  natural 
selection,  411. 
Stenamma  gallanim,  126. 
Stevens,  A.   H.,  on  preventien  of  grease  firoa 

injuring  plumage  of  birds,  456. 
Sting  ray,  tertiary,  333. 
Stromateus  simillimus,  .iro4. 
Sturtevant,  E.  L.,  on  salmon,  583. 
Stylasteridae.  zai. 
Swallow,  706. 
Swigert,  S.  M.,  on  habits  of  Spermophilus  ricb- 

ardsoni,  709. 
Symplocarpus  foeiidus,  fertUication  of,  589. 

Szab6,  J.f  on  tertiary  eruptive  rocks,  399. 

Tarantula,  habits  of.  485. 

Taylor,  J.  R.,  on  the  English  sparrow,  706. 

Teeth,  genesis  of,  Ryder  on.  446. 

of  Carnivora,  i7i. 
Tertiary  eruptive  nx:KS,  399. 
l*exan  ornithology,  516. 
Texas,  birds  of,  261. 

geology  of,  375. 
Thrushes  of  Washington  Terrtory,  639. 
Toad,  horned,  molting  of,  336. 

spade-toot,  651. 
Todd,  J.  E.,  on  cross-fertilization  of  flowers,  i. 

on  the  growth  of  trees,  123. 
Tooth,  third  molar.  110. 
Trachex,  sheddiug  of,  in  moldng  of  insects.  454, 

652. 
Trachyte,  401. 
Treat,  M..  on  slave-making  ants,  707. 

on  the  tarantula,  485. 
Tree,  growth  of,  123. 

Trelease,  W.,  on  the  fertilization  of  Clitoria  and 
Cenirosema,  688. 
on  fertilization  of  several  species 

of  Lobelia,  427. 
on  fertilization   of    Symplocarpus 

foetidus.  580. 
review  of  Mailer  on  cross  fertiliza- 
tion of  flowers  by  insccu,  4S'. 
Tricrania  stansburii,  43. 
TrilobiteH,  development  of,  659. 
Trinidad,  pitch  lake  of,  229. 
Trochifera,  387. 
Tryonia  prutea,  142. 
Turdus,  629. 
Turner,  H.,  on  Befostoma,  710. 

on  a  stratagem  of  a  wasp,  710. 
Turtle,  leather,  633. 

Ulva  marginata,  70a. 

Unio.  392. 

Upham,  W.  on  geology  of  Cape  Cod,  439,  552. 

Utah,  cave  in,  460. 

Vertebrata,  evolution  of,-^s- 

Viola,  seeds  of  as  projectiles,  94. 

Violet,  seeds  of  as  projectiles,  9^. 

Vojjeles,  A.  W.,  on  a  lost  race  ol  America,  9. 

Volcanoes  in  California,  603. 

Wasp,  710. 

Wax,  mineral,  in  Utah,  197. 

Whale,  715. 

gray,  655 
Wheat,  origin  of.  747. 
Wistaria,  fertilization  of,  648. 
Woodpecker,  red-headed,  habits  of,  52a. 

tongue  of,  43. 
Worms,  intestinal.  386. 

turbellarian,3i4. 
Wren,  262. 

Xantusia  riversiana,  8oz. 
Xiphotrygoo  acutidens,  333. 
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